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ELLEELLE LERAAR 


Leveringsvoorwaarden en prijsnoteringen: 

Voor onze leveringsvoorwaarden zie Technische Documentatie deel 1, blz. 2, 

Alle door ons uitgegeven prijsnoteringen kunnen door koersverschillen e.d. 

aan verandering onderhevig zijn; prijswijzigingen zijn derhalve strikt voor- © 
behouden. Alle prijzen zijn incl. 12% B.T.W.; voor herleiding van de netto- 

of "B.T.W.-schone prijs" dient de aangegeven prijs te worden vermenigvuldigd 

met de factor 0,8929. 
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Inleiding bij deel 7 en deel В. 


In deze uitgave wordt, evenals in deel 5 en deel 6, voor een groot gedeelte 
aandacht besteed aan de volledige technische gegevens van interessante pro- 
dukten. Deze gegevens zijn voor vele amateurs en laboratoria van groot nut 
gebleken voor het samenstellen van zéér interessante elektronische schakelin- 
gen met moderne halfgeleiders. Vooral de nieuwste N.P.N ./P.N.P. power tran- 
sistoren van Texas Instuments hebben grote belangstelling bij de HIFI-lief- 
hebbers ondervonden. In de komende nummers hopen wij enkele schakelingen op 
te nemen, welke wij met deze produkten hebben ontwikkeld. Оок аап onze lezers 
willen wij gaarne de mogelijkheid openstellen, hun schakelingen aan anderen 
door te geven; hiertoe stellen wij gaarne ruimte ter beschikking. In dat ge- 
val stellen wij het op prijs aan het prototype enkele laboratorium-metingen 
te mogen verrichten, teneinde de specificaties en het reproduceerbaarheids- 
percentage te kunnen bepalen en eventueel te verbeteren, @ 
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2С 415 


NPN DUAL, LOW-LEVEL, LOW-NOISE TRANSISTOR 


GENERAL DESCRIP TION- The 2С415 is a six terminal device containing two isolated high gain, ,, PHYSICAL DIMENSIONS 
low noise NPN double diffused silicon PLANAR transistors in a hermetically sealed enclosure. 


It is designed for use in high performance differential amplifier circuits. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


Storage Temperature SPC ю + 17» 
Operating Junction Temperature 175°C Maximum 
Lead Temperature (Soldering, 10 sec. time limit) 260°C Maximum 
Maximum Power Dissipotions One Side Both Sides 
Total Dissipation at 25°С Case Temperature (Notes 2 and 3) 0.68 Watt 1.1 Watt ші 8 
at 100°C Case Temperature (Notes 2 and 3) 0.34 Watt 0.56 Watt v. N ви 
Zus | tor 
at 25°C Ambient Temperature (Notes 2 and 3) 0.34 Watt 0.43 Watt На — 
CONNECTION DIAGRAM 
Maximum Voltages and Current кюн VEN. 
изд No 3 
ВУсво Collector го Base Voltage 45 Volts ішін? 
LVcEO Collector to Emitter Voltage (Note 4) 35 Volts Laad No 10 
ВУЕВО Emitter to Base Voltage 6.0 Volts ои 
Ic Collector Current Voltage 30 mA TA 


Notes: АЙ dimensions in mm. 


leads are gold-plated kovar 





ELECTRICAL CHARACTERISTICS (2%C free air temperature unless otherwise noted) 











SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS 
hFE DC Current Gain 60 Ic = 10 pA Vcg = 5.0 V 
hFE DC Current Gain 100 250 Ic = 100 HA Vcr = 5.0 V 
ВЕЕ ОС Current Gain 150 Ic = LO mA Vcg = 5-0 V 
Уве (on) Emitter to Base On Voltage 0.7 v Ic = 0.1 mA УСЕ = 5.0 V 
Vcg (sat) Collector Saturation Voltage 0.4 v Ic = 1.0 mA Ig = 0.1 mA 
ВУсво Collector to Base Breakdown Voltage 45 У Ic = 10рА Ig = 0 
ВУЕВО Emitter to Base Breakdown Voltage 6.0 v IE = 10pA Іс =0 
Vcgo (sus) Collector to Emitter Sustaining Voltage 35 v Ic = 10 mA Ip =0 
(Notes 4 and 5) 
Ісво Collector Cutoff Current 3 10 nA Ig = 0 Усв = 40 У 
Тсво (150°C) Collector Cutoff Current 10 pA Ip = 0 Усв= 40V 
ICEO Collector to Emitter Cutoff Current 10 nA Ig = 0 Vcg = 5.0 V 
Igno Emitter Cutoff Current 10 nA Ic= 0 VEB = 5-0 V 
hee High Frequency Current Gain (f= 100 Mc/s) 10 Іс = $0mA VcE = 50 V 
Cob Output Capacitance 6.0 pF Ig = 0 Усв = 5.0 V 
NF Narrow Band Noise Figure (Note 6) 5.0 db Ic = 10рА Ver = 5.0 V 
NF Wide Band Noise Figure (Note 7) 5.0 db Ic = 104A Vcg = 5.0 V 
NOTES: 


(1) These ratings are limiting values above which the serviceability об any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 175°С junction to case thermal resistance of 218°C/W for one side and 
134°C/W for both sides. 

(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. For more information send for SGS-Fairchild ARS. 

(5) Pulse Conditions: length = 300 psec; duty cycle = 1%. 

(6) Frequency = 1000 cps; 200 cycle- power bandwidth. 

(7) The amplifier used for this measurement has a power bandwidth of 15.7 Кс/з and a response which rolls off 6 db per octave where 
the 3 db points are approximately at 25 cps and 10 Кс/з- Rg = 10 КО. 
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2C 415 SGS-FAIRCHILD PLANAR TRANSISTORS 





lego * COLLECTOR - BASE REVERSE CURRENT - na 


Уерэ - COLLECTOR SATURATION VOLTAGE - VOLTS 








TYPICAL ELECTRICAL CHARACTERISTICS 


типны иис ин COLLECTOR BASE DIODE REVERSE 
REVERSE BIAS — CURRENT VERSUS TEMPERATURE 
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Veg- COLLECTOR - BASE VOLTAGE volt Ta AMBIENT TEMPERATURE -*( 


COLLECTOR SATURATION VOLTAGE OUTPUT САРАСПАНСЕ VERSUS 
E. RSUS COLLECTOR CURRENT REVERSE BIAS VOLTAGE 


CAPACITANCE - pi 











Jc ` COLLECTOR CURRENT - mA REVERSE BIAS VOLTAGE - VOLTS 


NOISE FIGURE VERSUS — 








NE = NOISE FIGURE 
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вено ` SASE-EMITTER ON VOLTAGE - VOLTS 


EMITTER TRANSITION CAPACITANCE 
VERSUS REVERSE BIAS VOLTAGE 


CAPACITANCE - of 
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2С 415 SGS-FAIRCHILD PLANAR TRANSISTORS 





TYPICAL ELECTRICAL CHARACTERISTICS 
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15- ÉOLLECTOR CURRENT - mA 
Ic- COLLECTOR CURRENT mA 
































° 10 20 30 40 50 





Veg = COLLECTOR VOLTAGE = Volt NGE “ROLLEGTDEVORTARE МОН. Vee - COLLECTOR VOLTAGE - Voll 




























PULSED DC CURRENT ВАЙ 
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ТҮРЕ$ 2М4904, 2М4905, 2М4906 
P-N-P SINGLE-DIFFUSED SILICON POWER TRANSISTORS 








FOR POWER-ANPLIFIER AND HIGH-SPEED-SWITCHING APPLICATIONS 
DESIGNED FOR COMPLEMENTARY USE WITH 2М4913, 2N4914, 2N4915 


е 87.5 W at 25°C Case Temperature 
е БА Rated Collector Current 


е Min Е of 4 MHz at 10 V, 500 mA 


*mechanical data 


ALL JEDEC TO-3 DIMENSIONS AND NOTES ARE APPLICABLE 
THE COLLECTOR IS IN ELECTRICAL CONTACT WITH THE CASE 


0.312 MIN 
0.450 
0525 МАХ 0.250 i 10.033514 à LEADS 


{ * 10.038 
0875 74 
"rr 
ц quo o 


0.188 R MAX 
BOTH ENDS 0.135 MAX 4 
SEATING МАМЕ CASE TEMPERATURE 
1 — BASE MEASUREMENT POINT 





DIMENSIONS ARE IN INCHES 





absolute maximum ratings at 25°С case temperature (unless otherwise noted) 


2N4904 2N4905 2N4906 





робота an = O nennen oies кесене -40V -60V -80V 
*Collector-Emitter Voltage (See Note 1) -40V -80V -80V 
“Етінег-Ваве Voltage . ................ — HV — 
*Continuous Collector Current ........... < -5 А ——- 
Peak Collector Current (See Note 2)....... X—— —— -15 А — 
"Bofitintotu BHEBEUON usum mar Senn и 0 dd EE RARE <—— -1 — 
Safe Operating Region at (or below) 25°C Case Temperature. ... %--- See Figure 2 —> о 
*Continuous Device Dissipation ат (ог below) 25°С Case 
Temperature (See МАМ) „еа sars sede ss ---- 875 W — 
Continuous Device Dissipation at (or below) 25°С Free-Air 
TenperdtüreiSee < AW — 
“Operating Collector Junction Temperature Range ........... <— -65°C to 200°C —- 
*Storage Temperature Range ......................... ~<— -65°C to 200°C —- 
“Lead Temperature 1/16 Inch from Case for 10 Seconds ....... <—— 235°C و‎ 


NOTES: 1. This value applies when the base-emitter diode is open-circuited. 

2. This value applies for t <0.3 ms, duty cycle < 10%. 

3. Derate linearly to 200°C case temperature at the rate of 0.5 W/deg. 
4. 


- Derate linearly to 200°C free-air temperature at the rate of 22.9 mW/deg. 


*Indicates ЈЕРЕС registered data 





TEXAS INSTRUMENTS 


INCORPORATED 


aus 


ТҮРЕ$ 2N4913, 2N4914, 2N4915 = 
N-P-N SINGLE-DIFFUSED SILICON POWER TRANSISTORS 


E 





FOR POWER-AMPLIFIER AND HIGH-SPEED-SWITCHING APPLICATIONS 
DESIGNED FOR COMPLEMENTARY USE WITH 2N4904 THRU 2N4906 


е 87.5 W at 25°C Case Temperature 
е БА Rated Collector Current 
e Min f, of 4 MHz at 10 V, ТА 


*mechanical data 


ALL JEDEC TO-3 DIMENSIONS AND NOTES ARE APPLICABLE 
THE COLLECTOR IS IN ELECTRICAL CONTACT WITH THE CASE 


1.573 МАХ 


оз MIN — ar 
m1 0675 1177 


0525 R MAX 0.635 
— |990 ымы 


2. EMITTER 
N 1.050 MAX MAX ons _ Il 
L К 0205 р Е: 0161 pja 
N 0151 


вотн ENDS 0135 MAX l 
SEATING PLANE CASE TEMPERATURE 


1 BASE MEASUREMENT POINT 


DIMENSIONS ARE IN INCHES 





absolute maximum ratings at 25°C case temperature (unless otherwise noted) 


2N4913 2N4914 2N4915 














*Collector-Base Voltage . . . Pee À © SUR WE 40V 60 V 80 V 

*Collector-Emitter Voltage (See — 1) Mos x4 X ee eae 40V 60 V 80 V 
*Emitter-Base Voltage . -< 5У > 
*Continuous Collector Current — SA * 
Реак Collector Current (See Мое 2) > = 15А + 
. 4 1A — 


® *Continuous Base Current . = ... 
Safe Operating Region at (ог below) 25°С бена Tegarutavá . + à <—— See Figure 6y 
*Continuous Device Dissipotion ot (or below) 25°C Cose 








Temperature (See Мое 3) . . . . . PEN T. 87.5 W — 
Continuous Device Dissipation at (or below) 25°C FEA 
Temperature (See Note 4) . . . . . . . . . x . . . АС 4W > 
*Operating Collector Junction Temperature Range. . . . . . . <———-65°C to 200°C ———> 
* Storage Temperature Range . . + + + е - 65°C to 200°C ——əv 
*Lead Temperature Ж Inch from Case dop 10 — 235°C > 





NOTES: 1. This value applies when the base-emitter diode is open-circuited. 
2. This value applies for tp — 0.3 ms, duty cycle < 10%. 
3. Derale linearly to 200°C case temperature at the rate of 0.5 W/deg. 
4. Derate linearly to 200°C free-air temperature at the rate of 22.9 mW/deg. 


“Indicates JEDEC registered data 





TEXAS INSTRUMENTS 


INCORPORATED 
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CASE TEMPERATURE 


COLLECTOR-EMITIER SATURATION VOLTAGE 
































| 
TYPES 2N4913, 2N4914, 2N4915 
N-P-N SINGLE-DIFFUSED SILICON POWER TRANSISTORS 
*electrical characteristics at 25°C case temperature (unless otherwise noted) sui тоно CDM 
= ; — COLLECTOR CURRENT 
24913 | 384914 — 
PARAMETER TEST CONDITIONS p axe ax pa мак UN] Tl 
Меко Dendam ie | te 0A. 1 =O, SeeNotes Ја а в Y EN See Notes 5 end 6 
| — Wa O, hoT i та 
A =” "d Ves = ЮҮ, вто i m Ба 
| | va 04, = 1 = 
Vee OV, [uU = зе 
| Vos Y, NE 3 sol 
Г Collector Cutolt | Ver - 0%, ER, 1 
| шш Ya = v, 1 5% -Ht š 
1 Va 7 401, 2 š x + 
va = 0%, 1 Н 
inier био бине! | Va = 5, T T ШІСІ ЕСІ = 
Sutic Forword Current See Wales Sond 5 10 WE  W| ЕЕЕ! k = soe 4 
Tronser Ratio See Motes 5 and 6| 7 7 1 ill L ll 
lost Emitter Voltoge See Notes 5 and é| 14 4 [v D А 
Callecor-Emiter See Notes S andé) 075 075 рд 0.05 on ын “5 
Saturation Voltage See Notes 5 ond 6| 15 15 13 иии 
"moll Signal бол 
(ummon-fmuller Е 
8 айбыны к=з» tie |в » т 
x Homer Ratio Е Е Зе-гмитея VOLTAGE 
| — влагата VOLT 
ы алы Vor 10%, КОА fte |4 4 4 va CASE TEMPERATURE 
Transfer Rollo DEL > 
— Рака ал | See Nores зом 4 1 
2" } 
NOTES, 5, Thr penan төн b rd ig рін діра. — 08 pn, de < та. t үа š 
А мни german эн тенин wih op өтөр чест spei a He careening rai. Ue + A 
$ H 
3 
ETS : 
" + 
= 
5 
8 
thermal characteristics š ! 
5 
= mex nn ban 
= mp бую оз 39 75 36 us a) 
= 437 Je — Core Vemperoture - "C т 
поши 2 














г TEST CONDITIONS түр | UNIT 
le = 15A lan 7 250 тА, la = -250 mA, 06 
41, А100, See Figure Y | a 
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PARAMETER MEASUREMENT INFORMATION 
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СОММОМ-ВАЗЕ OPEN-CIRCUIT OUTPUT CAPACITANCE 


COLLECTOR-BASE VOLTAGE 


ІСІ 
4-9 
1-0. to 1 Mie 
te rac 
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—Collector-Bone Voltage — V 
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Mount 5 


MAXIMUM SAFE OPERATING REGION 


le — Callactor Current — A 








Ver — Cellector-Enitter Voltage — V 


FIGURE е 
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ТҮРЕ$ 2N4913, 2N4914, 2М4915 





N-P-N SINGLE-DIFFUSED SILICON POWER TRANSISTORS 

















Py — Maximum Continuous Device Dissipation — W 


100 15 150 
Tc — Cose Temperature — °C 


FIGURE 7 


SYMBOL DEFINITION 





SYMBOL DEFINITION 
Average Power Dissipation 








Peak Power Dissipation 





Junction-lo-Free-Air Thermal Resistance 





Junction-to-Case Thermal Resistance 





Case-to-Free-Air Thermal Resistance 








Case Temperature 





Average Junction Temperature 





Peak Junction Temperature 





See Figure 8 





Pulse Width 





Pulse Period 





Duty Cycle Ratio (p/ 
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p. 
CH 
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K — Peok-Power Coefficient 








9:05 52 0.04 0.1 0.2 0.4 1 2 4 


tp — Pulse Width — ms 
FIGURE 8 


Equation No. 1 — Application: d-c power dissipation, 
heat sink used. 


— Tav) = Ta for 25°C < Tc < 200%, 
Та) Men FF аа 


Orc + Өс.нѕ + бнод as in figure 7. 


Equation No. 2 — Application: d-c power dissipation, 
по heo! sink used. 


Ту "ТА 
ел = P for 25% < T, < 200°C 


Equation No. 3 — Application: Peak power dissipation, 
heat sink used. 


Tilma СТА 
dccus + нел + К бс 





Prima] = for 25°C < т < 200% 


Equation No, 4 — Application: Peak power dissipation, 
по heat sink used. 


в ка Тут} — TA 
Миа? а — 


for 25°C < T, < 200°C 
4Өс-А + Кас 





Exemple — Find Pros) (design limit) 
OPERATING CONDITIONS: 


Üc.us + Өнѕ.д = 2.25 deg/W (From information supplied 
with heat sink.) 


Тузу) (design limit) = 200°C 
ТА = 50°C 

4 = 10% (0.1) 

tp = 0.1 ms 


о 


TEXAS INSTRUMENTS 


INCORPORATED 


Solution: 
From figure 8, Peak-Power Coefficient 
K = 0.11 and by use of equation No. 3 


fea = А — 
4(#с.н< + днз-д) + K Asc 

— 200 — 50 = 

ma) 731025 + ON —- 





Van Dam Elektronica Rotterdam 
Van Dam Elektronica Amsterdam 
Correspondentie: Postbus 3149 te 
Rotterdam-noord. 


TYPES 2N3789, 2N3790, 2N3791, 2N3792 
P-N-P SINGLE-DIFFUSED SILICON POWER TRANSISTORS 





FOR POWER-ANPLIFIER AND HIGH-SPEED-SWITCHING APPLICATIONS 
DESIGNED FOR COMPLEMENTARY USE WITH 2N3713 THRU 2N3716 


© 150 Watts at 25°C Case Temperature 
е 10 A Rated Collector Current 

| е Min fr of 4 MHz at 10 V, 500 mA 
© Min fs. of 30 kHz at 10 V, 500 mA 


“mechanical дата 


ALL JEDEC TO-3 DIMENSIONS AND NOTES ARE APPLICABLE 
THE COLLECTOR IS IN ELECTRICAL CONTACT WITH THE CASE 


04 
10% МАХ МАХ о. 


po À 9408 одо 
0.188 R МАХ 0.420 
0. 
BOTH ENDS 0135 mel Бо PLANE 
1 BASE 
DIMENSIONS ARE IN INCHES 


— 





absolute maximum ratings at 25°С case temperature (unless otherwise noted) 


2N3789 2N3790 
2N3791 2N3792 





Соога Монада ева ҮЛ ЛУ О Т л а de qaa sas -60V  -80V 
*Collector-Emitter Voltage (See Note 1) .................................. -60V -80V 
*Emitter-Base Voltage .............................-.......»..!..... 4 -7 М — 
*Continuous Collector Current auio eeann е <—-10A — 
Peak Collector Current (See Note 2) .................................... <—-15A چ‎ 
“Continuous Base Current... nnn инки инка виновна ааа ВЕБ ЕНЕН <— AA — о 
*Safe Operating Region ас (ог below) 25°C Case Temperature .................... See Figures 6 and 7 
*Continuous Device Dissipation at (or below) 25°C Case Temperature (See Note 3)...... — 150 W —> 
Continuous Device Dissipation at (or below) 25°C Free-Air Temperature (See Note 4) ... <-- 4W —> 
*Operating Collector Junction Temperature Range ........................... -65°C to 200°C 
*Storage Temperature Вагде ........-....----------.-.5%-5-:%:-.-%..... -65°C to 200°C 
Lead Temperature 1/16 Inch from Case for 10 Seconds ....................... +<— 235°C —> 
NOTES: 1. This value applies when the base-emitter diode Is open-circulted. 
2, This value applies for tp = 0.3 ms, duty cycle 510%. 
3. Derate linearly to 200°C case temperature at the rate of 0.855 W/deg. 
4. Derate linearly to 200°C free-air temperature at the rate of 22.9 mW/deg. 


*Iindicates JEDEC registered data 





TEXAS INSTRUMENTS 


INCORPORATED 
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TYPES 2М3713, 2N3714, 2N3715, 2N3716 i 
N-P-N SINGLE-DIFFUSED MESA SILICON POWER TRANSISTORS 





FOR POWER-AMPLIFIER AND SWITCHING APPLICATIONS 
150 W at 25°C Case Temperature 

10 A Rated Collector Current 

Min f,,. of 30 kHz 

Min f, of 4 MHz 


*mechanical data 


ALL JEDEC TO-3 DIMENSIONS AND NOTES ARE APPLICABLE 
THE COLLECTOR IS IN ELECTRICAL CONTACT WITH THE CASE 


ә 
ж 312 MIN 
0450 
0525 R МАХ ane 4+ 
= (293814 2 LEADS 
< >. om T 


0875 
1050 МАХ МАХ 


| Dja 





0.188 È MAX 

BOTH ENDS 0.135 MAX - H 
SEATING PLANE CASE TEMPERATURE 

1 BASE MEASUREMENT POINT 


DIMENSIONS ARE IN INCHES 





absolute maximum ratings at 25°C case temperature (unless otherwise noted) 
2N3713 2N3714 2N3715 2N3716 

















*Collector-Base Voltage . . . adê + + à + + ВОУ 100V 80V 100У 
*Collector-Emitter Voltage (See Note p. ¿ š а se a ж kus MEN 80У 60У 80V 
ЧЕНЕ ЧОННЫН: wow xor P 3x5 жле чаи wd НКЕ гн 
*Continuous Collector Current . . . . . . . . „ . . . . — 10А > 
9 Peak Collector Current (See Note 2). . . . . . . . . . , < 15А > 
*Continuous Base Current. . . . 12... .-- 4А > 
*Safe Operating Region at (or below) 25°C ба fuspeteens . s% See Figures 8 and 9 
*Continuous Device Dissipation at (or below) 25°C Case 
Temperature (See Note 3) . . . . . вел x 150 w > 
Continuous Device Dissipotion at (or below) 25°C Frea-Air 
Temperature (See Note 4) . . . . . . . . . . . , , — 4W > 
*Operating Collector Junction Temperature Range. . . . . . . <— —-65°C to 200°C ———5- 
*Storage Temperature Range . . 42.02.0. X— ———65*C to 200°C ———» 
Lead Temperature % Inch from Case for 10 —S— er = 235°С + 





NOTES: 1. This value applies when the base-emitter diode is open-circuited. 
2. This value applies for t, = 0.3 ms, duly cycle < 10%. 
3. Derate linearly to 200°C case temperature at the rate of 0.855 W/deg. 
4. Derate linearly to 200°C free-air temperature at the rate of 22.9 mW/deg. 


*Indicates ЈЕРЕС registered data 





TEXAS INSTRUMENTS 


INCORPORATED 
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ТҮРЕ$ 2М3713, 2М3714, 2М3715, 2М3716 
N-P-N SINGLE-DIFFUSED MESA SILICON POWER TRANSISTORS 


switching characteristics at 25°C case temperature 
“electrical characteristics at 25°C case temperature (unless otherwise noted) 


























































PARAMETER TEST CONDITIONS| ТҮР UNIT 
283713 Ta Tom Time СТА Лиу M0 mA, iwa = —100 mA, 450 
PARAM с 3 ща ol я 
— wass MIN MAX — Time Van 370, K —200, See Figure 1 3% - 
Collector miter 
УАТ | lc = OMA, b= 0, See Mote 5 в lege өзі көте көзі бөз өз мнен, кесі vlan кеу Чың wih кеніне ринен 
Collector бе! [ve — 209, 











чо бини сви 
ЮҮ, Ve 157 1 

Ñ Collector Cutott [Ус = 100V, Vw = 15V 

С Current Ve = 0, Ve = —15¥, Te = 150% 

Vor = BOV, Чы = LSV To = ISOC 


Vac, кто 1 


Wee IV, le IA  SeeNotesSendé | 25 7% 
Vor — 2V, le—3A, минато | 15 
Vor AV, le — 

Vos = 2V. le SA, See Notes Sond 6 
Ма 4X, 1с ША See Notes S and & 
ЗА le ЗА See Notes Sand & 
124 с-МА Sue Notes 5 and 6 








PARAMETER MEASUREMENT INFORMATION 





























штит 























АВАМ 
АВАК 





Ver — 10V, e= 





A 





үш 3 250 











— | TEST CIRCUIT 


ice = 10V, le = 05А, 











10%, le 05А 




















NS S. Тн рими mat минни ming уфа пд, 1, = 3% у, и се < 77 
Tie gare өн көнені wih но nch pera іне e verta mce 





VOLTAGE WAVEFORMS 


thermal characteristics mount 1 





ус Ішік Cose Thermal Resstonce 
Фа Junction to Free-Air Thermal Resistance 








NOTES. The ири жөніме и зор by o цена with the flowing биен: 
B. vats өп көндөн an le wih Yr ing ce 1, < 19 
© Meier mert be sonidos yet 
& The d power supplies may көніп tonal being и мён іе тінін ringing 





Mos dua виц Ән dary ete STM 
wan c, С изм. 
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2N3713, 2N3714 23715, 243716 NORMALIZED COLLECTOR-EMITTER BREAKDOWN VOLTAGE COMMON-BASE OVEN -CUCUIT OUTPUT CAPACITANCE 
STATIC FORWARD Lee TRANSFER RATIO TATIC FORWARD CURRENT TRANSFER RATIO LJ m 
ner x SASE-EMITTER RESISTANCE COLLECTOR-BASE VOLTAGE 
couterot смет, COLLECTOR CURRENT gu ЕСУІ s I 
100 240| = x 0 
Il У TI | # — 
В See Notes 5 and 6 А 4” Wasi коол 
$a ic = нос 3 zool H к= 27% 
+ я 5 | 
i 7% i 3 
E i sa } | | 
É UAR H i Ë 300 |- = 
% } k || Ч 
j ј ` 
| | КИ Еее на | 
š Pu 1 
š i š 1 
4 x À 100 
| ж d ! Ш N Ш $a T 
z E Н 
ME ° 
° £ 71 K IK мъ ок ' + 7 W ю 40 719 
бог обе OT 02 oa T2 4 71 LM 9204 1 2 4 70 кы Во Гань Resistance —Q à — Collector Sexe Менщ» —V 
L Collector Currant — A Le — Collector Current — тош, nouns 7 
паше з поле з 
MAXIMUM SAFE OPERATING REGIONS 
SASE-EMITTER VOLTAGE COLLECTON-EMITTER SATURATION VOLTAGE — зна, зиз 
CASE TEMPERATURE cast —— 
as — & 7 ST Nater 5 ond 6 — 
же Notes 5 ond 6 i A аа = 
3.0 E * = Ж 
1 ? + Ориат H 4 
zs y= ioa > £ Ес: | 1,4% 0.5 BOX) ñ 1 
P н 3 A 0,5, d + 0.3 00%) H 0.5 бом)” 
Ë 20 š š 0.25 re, 4 0.8 (25%) š «сззо Д 
Н + в 0.05 тө, d * 0.2 (20%) š 0.25 па, d < 0.25 (25%) 
$ ns = 5 2 3 0,45 өө, à < го | 
à b = š Ж ih 
| ао i > gum Е š 
а 1 
> А L. 
оз — = она, = À ш] | MAF Vas 
See Note 7 
° 0.01 = ол 1 2 4 7 10 20 40 70 100 
75 % -2 0 25 50 75 100 125 150 Is 50 з 0 25 50 75 100 15 150 70 100 NOCERE WE ES 
Te Cose Temperature — "C Te — Cone Temperature —°С —— 
пош 4 nowe s пош 9 
тш. 5. т premier көлім mord wi унн» us == 20 ро der тї, < TX, 
жо, 5. These parameters most be meme ving pele Мешін. 1, — 200 з, diy erie < 7%. د2‎ 7. Opuiation фен mien Voge pumila it the М h reverse йер» Ман with rape! 1e the emitter and the «йнөкөт rating 
À тъне равини ит теті зае чөдө tech prt Ки» Iha current car tur —— 








ТҮРЕ$ 2М3713, 2М3714, 2М3715, 2М3716 
N-P-N SINGLE-D:FFUSED MESA SILICON POWER TRANSISTORS 


РЕ — Maximum Continuous Device Dissipation — W 


75 100 125 150 175 200 


Te — Case Temperature — °С 
FIGURE 10 


SYMBOL DEFINITION 
































Duty Cycle Ratio 1/1) 





PEAK-POWER COEFFICIENT CURVE 


K — Peak-Power Coefficient 


.04 0.1 0.2 0.4 1 2 
tp — Pulse Width — ms 
FIGURE 11 


Equation No. 1 — Application: 4-с power dissipation, 
heat sink used. 


дву) = Ta for 25°C < Tc < 200°C, 


Болшы Mol PERS 
Пе! Bic + бон биол іп Figure 10. 


Equation No. 2 — Application: d-c power dissipation, 
по heat sink used. 


Ті 
һы = — av] tor 25% < T, < 20°C 
Tiav} [AR А 


Equation No. 3 — Application: Peak power dissipation, 
heat sink used. 


fuat 
P. STA ши место 2 00% 
Te) ° бс н; + Ünsa) Өс 


Equation Ко. 4 — Application: Peak power dissipation, 
по heat sink used. 


Tmax) — TA * 
P. = —— 4902696 < T, < C 
Чч абс + Кас 5 





Example — Find Pr, (design limit] 
OPERATING CONDITIONS: 
Өс.нѕ + Ons.a = 2.25 deg/W (From information supplied 
with heat sink.) 
Tav (design limit) = 200°C 
Wa = ШЕ 
4 = 10% (0.1) 
0.1 ms 


INCORPORATED 


О TEXAS INSTRUMENTS 


Solution: 
From figure 11, Peak-Power Coefficient 
K = 0.11 and by use of equation No. 3 
à. + Ta Te 
Moe а {сне + Ous-al + Кдос 
Lodi. сами 


Primer) = 0.1(2.25) + 0.11(1.17) 





— 


























SILICIUM TRANSISTORS NPN MESA редовно poo TN 

— — DE PUISSANCE 175 Ww 

SILICON Whee A ORE NESA 108 T 2 
POWER TRANSISTORS 109 T 2 


- Forte tenue en tension (supérieure à 160 volts). 
- Grande linéarité de gain jusqu'à 6 ampères. 
de commutation: Топ 0,2 из moyen à 15 ampere 
- Aire de sécu parfaitement définie pour tous les domaines d'application. 
- Impédance thermique faible 0,6? C/Wmoyen et parfaitement stable dans les épreuves de cy- 
cles thermiques. 
- Haut degré de fiabilité. 
- Soudure des connexions par ultrasons. 
- Adaptation du coefficient de dilatation entre le cristal de silicium et 
l'embase par utilisation d'un intermédiaire en molybdène. 


APPLICATIONS: - Alimentation stabilisée 
- Convertisseur 
- Amplificateur де puissance 
- Commutation de puissance. 
- Amplificateur de son 
- Générateur d'ultrason. 





































- High voltage level, minimum 160 volts. 

- Good linear gain to up 6 amperes. 

- High speed switching typical ta, 0,2 uS at 15 amperes. 

- Safe operating area perfectly defined for all applications. 

- Low thermal impedance, typical 0,62 C/W, perfectly stable under thermal stress. 
- High reliability. 


16,65 - 17,10 















R = 13,50 mox 


- Ultrasonic connection welding. 
- Matched expansion coefficient between the silicon cristal and the stud by 
use of a molybden preform. 


APPLICATIONS : - Regulated D.C. power supply. 
- Converter. 
- Power amplifier. 
- Power switch 
- Sound amplifier. 
- Ultrasonic generator. 















3,43 max. 







LIMITES ABSOLUES D'UTILISATION A 25°С BOITIER 
(savf indications contraires) 
ABSOLUTE MAXIMUM RATINGS AT 25°С CASE 


(unless otherwise specified) 


SYMBOLES 
SYMBOLS 


Dimensions en mm 
Puissance admissible au collecteur 


Collector power dissipation 
- а 25° 





Collecteur relié ou boîtier © 


Collector is connected 19 case 


at 25 C (сфе) 
Résistance thermique jonction-boítier 
Thermal resistance junction-case 


Tension collecteur-émetteur (base ouverte) 
Collector to emitter voltage (open base) 


вото ЈЕРЕС TO 3 
Package CEI С 148 - B 18 

Е 24 
Могдоаде en clair 
Marking : numerals indicate type numbers 
Poids , 
Weight #25 


Tension collecteur-base (émetteur ouvert) 
Collector to base voltage (open emitter) 

Tension émetteur-base (collecteur ouvert) 
Emitter to base voltage (open collector) 

Courant collecteur 
Collector current 

Courant base 
Base current 

Température de la jonction en fonctionnement 
Operating junction temperature 

Température de stockage 

Storage temperature 





Ces dispositifs sont soumis aux essais préconisés par la norme ССТ 13 01 A 
These devices are tested according to French standard specification CCT 13 01 A. 


société européenne des semiconducteurs 
41, rue de l'Amiral Mouchez - Paris 13° - Tél. 707.32.74 - 707.37.00 - Telex 26 621 


-14- 















































CARACTERISTIOUES ELECTRIQUES A 29C BOITIER 25 z 
[sssi indications — 88 Р 
ст eee AT pc CASE Ев! Е 
—— — 
CARACTERISTIQUES STATIQUES 
Di. CHARACTERISTICS 
reckon volroge open basel 
100 mhz ig 0) C Y 
Tension de cloguege collector bove [иенен sever 
Collecte lare кон voltage (open ever 
[TI v 
Tension de йөрер Santee од eed 
Einer 1 bare олеква voltage fpem caller) 
[prend Малыј 10 Y 
Count inverse cillecieurîneneur (Rap = 10 0) 
Collector me enter cull corem (во ID) 
(Ver BOV, ty = 0: te = 100C) licen - 
Courant inverse cellecteurbare — 
Colle: бын cll curen (open emir) 
РЕТТИ) 22 = 
—— À——— 
Eni v bore ctl! caren (ре себен 
СОНАТА [ « 
бөкен courent ници 
DIC caren quit 
[ED OA: Veps av) WZ 
(lg = WA; Ver = 4V, ^et 
Остави, Vc rav me 
Tension de tomen — 
—eS— 
We Was ty TA) ы Y 
amen de алманы Бо доа 
"Base Ye ominer seen volte 
(le = 04: I, Та) Жайы 
B. рүндмшез 
DURAM ЕЛАВЕ ТРАЕ 
Guin dynumique 
‘Dynamic quim 
We A, Veg 8, = OME) КЫ 
CARACTERISTIQUES DE COMMUTATION 
SWITCHING CHARACTERISTICS 
Temps d'étublissement (voir figure) 
Torn an tine [or cm 
DEPT m " 
"Temps de compre (ei es) 
Tar of Tina — 
Wc ISA Vou TSV; Rg 80) M т 




















en impulsions ¢ 300 ра facteur de 
Pulse widih < 300 yS, duty eyele < 2 + 





GAIN ЕМ COURANT STATIQUE 
єн FONCTION OU COURANT COLLECTEUR 
D.C. CURRENT GAIN VERSUS COLLECTOR CURRENT 






































COURANT COLLECTEUR EN FONCTION 
DE LA RESISTANCE BASE EMETTEUR 
COLLECTOR CURRENT VERSUS 
BASE TO EMITTER RESISTANCE 





ттш ЕГИ 


leen A) 



































TENSION DE SATURATION COLLECTEUR ЕМЕТТЕЦЕ 
ЕМ FONCTION DU COURANT COLLECTEUR 
COLLECTOR TO EMITTER SATURATION. VOLTAGE 
VERSUS COLLECIOR CURRENT 




































































Coment cliche te (A) 
— 


AIRE DE SECURITE (езеш de fame 1) 
SAFE AREA (duty cycle 121 









































CARACTERISTIQUES STATIQUES ЕН EMETTEUR COMMUN 
FAIBLE TENSION 
STATIE CHARACTERISTICS (COMMON. EMITTER) 
LON LEVEL 


CARACTERISTIQUES STATIOUES EN EMETTEUR COMMUN 
STATIC CHARACTERISTICS (COMMON EMITTER) 










































































— — Yeg IV) 
ди "е 


VARIATION DE LA PUISSANCE DISSIPEE ЕН FONCTION 
DE LA TEMPERATURE DU BOITIER 
POWER DISSIPATION VERSUS CASE TEMPERATURE 
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Teens езйнен iners Veg (V) 
Cahana to anasa tnde 





VARIATION DU CDURANT COLLECTEUR EN FONCTION 
DE LA TENSION BASE.EMETTEUR 
COLLECTOR CURRENT VERSUS 

BASE TO EMITTER VOLTAGE 
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теме bese ¿senast Vag (VP 
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SCHEMA DE MESURE DES TEMPS DE COMMUTATION 
SWITCHING TIME TEST CIRCUIT 


E ya 


зо 


EQUIPEMENT 


за 
(nv 


MOUNTING. HARDWARE 


Ces авон. жем нее mver Рајан suivant > 
Mounting ha dere 






Rondalle vente! bonus phosphore кесімі N vin 49 
Fon sheped нейни in mekel plated Марта bum ———— _ 


— 


Vis OLX YE өңге 
Screw 4 12 Cupro Nichel 





[T 


Rosdelle mice 


p 


Canon isolant ен па 
Tellen maslaning barrel 








T —— Rondelles MU 4 AC седан 
Wes MU AAC cmdmium Мене N vis 21 





Eevee Hh 4 сирке nickel N vis 209 
Cupra nickel Hh 4 nur 







































































* Designed for use in Communication, Те!ете! 
Data-Processing Fquipment 


* Balanced differential-amplifier config 


CA3000 


i 
File No. 121 


try, Instrumentation, and 


uration with controlled | 


constant-current source to provide outstanding versatility 
© Built-in temperature stability for operation from -55% to +125% 


е Companion Application Note, 


ICAN 5030 "Applications of RCA CA3000 


Integrated Circuit DC Amplifier” covers characteristics of different 
operating modes, frequency considerations, 10 Mc/s narrow band 


tuned amplifier design, crystal oscillator des 


plication aids 








HIGHLIGHTS 

© Input Impedance о s+ ve evs 196 КО type 
* Voltage Gains — 3798 урь 
+ Comon-Mode Rejection Ratio . . . 98 dB typ. 
© Input Offset Voltage. s s... ІЛ ml type 


© Push=-Pull Input and Output 
* Frequency Capability 
DE to 30 Mc/s (with external С and R) 
* Wide AGC Range. + 90 dB typ. 





DIMENSIONAL OUTLINE FOR CA3000 


ма rit 
PUn 


TRE 


2 


Указ 
wS Ма 





п, and many other 





APPLICATIONS 


© Schmitt Trigger 





© Crystal Oscillator 
© Sense Am 


ifier 
SCHEMATIC DIAGRAM 
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RADIO CORPORATION OF AMERIC pesos] — 
ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J. Нерптіні (row bee dated 2-06 
CA3000 File No. 121 
ELECTRICAL CHARACTERISTICS, ut TEA = 25°C, Wr; = «бу, VEE - -ӨУ, unless otherwise specified 
— = чите туна 
ттин тй coomos | тт J can 
moots | Terminate нон а Hs Not | COMIN LL 
нее Connected lens Speet ed — онт 
E re [ws [tree [une [ws | не 
(злите ewancrenisries та 
С voltage "о s EN CC OE Tow 2 
и current по 41-184 [а г 
іші Bias Euvrent | IT s |-["|-|m]|s 
TERMINALS 
2 : 
Quiescent Operating . s ж 7 ЗЕ 
Voltage к < = 7 En WN | 
vo wee корта — 
we ” T 717% 
Devica Dissipation — | Pr к к T -| m | ж 
эшш онаваствизт ез 
Qitterentiat Voltage Bin] apr [related фавн orca а [ee E 
Single Input DoublecFnded Output -іік| 3 | = 8 | 
Бан at 23 ue Point | w | nj- . 
ЕИ 57 P= A eh » f- fes] denen] ме 
e on Hr а [ajul -|a| а 
Singi oo 7 w s ре - [af ow 
ed как» т и ox) o | ов 
Total Harmonie Distort ПАС в | - е | в | s | в 
[и Rana (Pan inum Voltage = E = 
Galn te Complete Cutoff) —— етеги Tp 



































DEFINITIONS OF TERMS FOR CA3000 


Total Harmonie Distortion 

iama 
Virage 18 measured at either серии terminni with respeet 
Vo round» 


Input Offset voltage 








Input Offset Current 

‘The difference in the currents at the two input terminals. 
Input Bias Current 

‘The average value (one-half the sum) of the currents at 


the the input terminals, 


Quiescent Operating Voltage 
at esther output terminal 








00 Device Dissipation 

v total power drain of the device with no signal applied 
шна load currents peng 
Jommon-Node Voltage Gain 


The ratio of the signal vol 
D 





es developed 
put terminala to the signal voltage 
» input" terminals connected in parallel 





Differential Vol lage Gain — Single-Ended Input/Output 
y of phe change im mie voltage at ei 
voltage at either input 


Common-Hode Rejection Ratio 





her output 








vour(P-P) 
The maximum peak-to-peak outpat-volts 
Tia respect to ground, which can be 
‘oF the Signal waveform. 

Single-Ended Input Impedance (Zin) 
The ratio of the change im input voltage to 
input current measured at either input. te 
трест te groua 

ngle-Ended Output Impedance (2007) 
‘The ratin of the change in output 
output current measured at athe 
feopect to ground 











change in 
ime with 




















File No. 121 CA3000 





ABSOLUTE-MAXIMUM VOLTAGE LIMITS, of Тед - 25°C 


Indicated voltuge limits for cach terminal can be used under 
specified voltage conditions for other terminals 


АШ voltages are with respect to ground (comon terminal of Positive und Negative IX: Supplies) 































































































VOLTAGE LIMITS towers | VOLTAGE LIMITS CONDITIONS 
TERMINAL | NEGATIVE | POSITIVE | TERMINAL | VOLTAGE TERMINAL | NEGATIVE [POSITIVE | TERMINAL | VOLTAGE 
2 ° 1 ° 
з -6 2 ° 
' 2 2 5 в -2 „ š 4% 
° % 8 +6 
1 ° 7 ко CONNECTION 
2 -. ° С 19 П ° 
2 в 
з 6 в ° ^s 4 % 
' ° D ° 
3 -ю ° Е z n ° 
6 ° 2 ° 
9 * ° “о 3 Es 
П ° s ° 
4 -8 ° š š ' ° 
2 ° 
° E 10 ° E H 3 
' ° в ° 
А » x Е s — Internally Connected to Terminal 
E t % No.3 (Substrate) 00 NOT GROUND 
° © 
OPERATING- TEMPERATURE: RANGE: "ED 
STORAGE: TEMPERATURE. ANGE NE um 
IAXIMIM. SINGLE“ ENDE) INPUT- ИСКА. VOLTAGE. E 
MAXIMIN CUMMON- MODE. INPUT- SIGNAL VOLTAGE. ev 
MAXIMIM. DEVICE. DISSIPATION J LT 
Information furnished by REA i believed to Uv — 
Table However. пе терети у in aanmer by КСА lor їз ule, 
ва fot any варена v. ушет or ther rigs ol Vid 
фан which may теми fom Не one. Ко Teams в granted hy 
{mptiction er otherwise under any pates "e RCA 
File No. 121 CA3000 





STATIC CHARACTERISTICS AND TEST CIRCUITS FOR TYPE CA3000 


INPUT OFFSET VOLTAGE AND CURRENT vs TEMPERATURE 


— — 
en 


INPUT BIAS CURRENT vs TEMPERATURE 


PORTIE BE виена VOLTS icc] #5 
NEGATIVE ос SUPPLY VOLTS ИТ) 


Ш 





K Z= ө 0 » * À 
LEA TEMPERATURE (Tr) "c 


LE M 0 A о жою 0 ко d» 
FRERE TEMPERATURE ПАК 


нәз наз 


INPUT OFFSET VOLTAGE TEST CIRCUIT INPUT OFFSET CURRENT AND INPUT BIAS CURRENT 


TEST CIRCUIT 


t10- пасти 
тез, 


pap Т 














1. Adjust R for Vout (DC) = 0 + 0.1 ¥. 
2. Measure VE and record Input Offset Voltage in mk; 


Figs 


"d 





CA3000 


File No. 121 





STATIC CHARACTERISTICS AND TEST CIRCUIT FOR TYPE CA3000 


QUIESCENT OPERATING VOLTAGE vs TEMPERATURE 


QUIESCENT OPERATING VOLTAGE AND DEVICE DISSIPATION 


ІІІ Д 
" 
Vi Enden: i 
P ИН | 
EE 
нев : 
CA3000 File No. 121 


TEST CIRCUIT 


"tv Ве SUPPLY VOLTS eci 88] 
ATIVE ос SUPPLY VOLTS (wee) > oi 









EEN — 
rem MAL he Зоя Me 0 “O ROME 







r3 





1 
в ов ют 
— смелага Ley) е er 








Ver 13 + Vec 19 
13 = Direct Current out of Terminal No.3 
19 = Direct Current into Terminal No.9 


Fig? 





г.б 


DYNAMIC CHARACTERISTICS AND TEST CIRCUIT FOR TYPE CA3000 


DIFFERENTIAL VOLTAGE GAIN AND MAXIMUM OUTPUT 
VOLTAGE SWING TEST снети 


DIFFERENTIAL VOLTAGE GAIN vs TEMPERATURE 


КОН 
NEGATIVE ос SUPPLY VOLTS Vel 
tene 























































































































DYNAMIC CHARACTERISTICS AND TEST CIRCUITS FOR TYPE CA3000 


SINGLF-FNDED INPUT IMPEDANCE vs TEMPERATURE SINGLE-ENDED INPUT IMPEDANCE TEST CIRCUIT 


MIGATIVE 06 SUPPLY VOLTS уви: ~& 
CET EE "- 


li | | 





















































EE EE 
EET 
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ІН 





it ЕН: 
LEE 8 
VLAN тъменнтцяе ral" 








паб 


Figen 


SINGLE-ENDED OUIPUT IMPEDANCE vs TEMPERATURE SIMGLE-ENDED OUTPUT IMPEDANCE TEST CIRCUIT 





















Ap fos Mbt er | EGE + 
Ier oes ЕИ > 
H 
11 



















































































КИИ ЕЛЕГЕ 











Е < We as 1. With Switch S open, record reference voltage МОЛ). 
FREE-AI TEMPERATURE (Tya) — "E 2+ Chone Mitch S, and adjust to entit 
жол - Reference vol 
Fig-16 
з. Record value of Ro as Zou. 
Fig.17 
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DYNAMIC CHARACTERISTICS AND TEST CIRCUITS FOR TYPE CA3000 


BANDWIDTH АТ -3 48 POINT vs TEMPERATURE 


POSITIVE DC — 
NEGATIVE DE Sen VOUS Weele се 

















BANDWIDTH AT -3 dB POINT TEST CIRCUIT 
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COMMON-MODE REJECTION RATIO vs TEMPERATURE 
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B teel, 1 kels, 10 (rms) input signal to set reference 
level, 
2 erje f "ОЕТ 
Шш а Жыл МНР AE) 
s. Recor rid. 
Рай 


COMMON-MODE REJECTION RATIO TESI CIRCUIT 









соната 














omncs. налет напоем zo ИДЕ. 
entm төс VOLTAGE сан 


көз 


CA3000 


DYNAMIC CHARACTERISTICS AND TEST CIRCUITS FOR TYPE CA3000 


TOTAL HARMONIC DISTORTION va TEMPERATURE 


TE DE SUPPLY VOLTS 
kre —* 


ЕЕЕ ЕСЕК ИЕСЖ ко 08 
ener TEMPERATURE (ad 


Fig.t8 





TOTAL HARMONIC DISTORTION TEST CIRCUIT. 











AGC RANGE TEST CIRCUIT 




















К A with $ in Position А 
We sup = жиш A with S in Position B 


Fig.20 

















































































































































































































































File No. 338 CA3018, CA3018A 
= 
а Maximum Rotings, Absolute-Moximom Values, of TA=25°C The following ratings apply Tar cach transistor in the device: 
integrated General-Purpose Transistor Arrays CA3018 š «йе OCO — —— y 
Monolithic Silicon. . Collectorto-Rase Vollage, Vç 20 0 у 
CA3018A : ае а w y 
300 00 а Emitierlerfase Voltage, V з у 
aso aso ew Collector Came отново so aA 
The CA3018 und CA3018A consist of four general pur collector of each tranutster nf an гни 
pove sion wpa ion ов a common ene. _ TMO ISOLATED TRANSISTORS EE arin и ка ee а Јан 
— AND А DARLINGTON-CONNECTED as өле ee paiak n da айылы Cini t тыма Latt 
Про ами fout корына ton кома in the TRANSISTOR PAIR 1 200 -65 10 à 200°C heen (rumasskors тый Lo provide (оғ normal transistor arti 
— Cone ü Characteristics apply for each transistor in the САЗОВ and CA3018A as specified, 
The transistors of the CA3018 and the casoma are РОГ Low-Power Applications Er — з 55 э 
well suited to а wide vunety of applications in low- н z P нави 
tower systems in the DC hough VAE rome. They di Frequencies from DC CHARACTERISTICS | sms] scu лот = = ше | ање 
may be used ак discrete transistors in conventional et Ty = 25°С 
Сашо Sut in addition they provide the amans Through the the VIF Range Se нн. w[ ow Tele T m Ге n. 
of close electrical and thermal matching inherent in STATIC CHARACTERISTICS, 
— titio. СТИ CT CL Тар итш TOG 
The CA3018A is similar to the CA3018 but features FEATURES Cott Сан сәні сы [чук ГГТ 5 wow [as | ra 3 
tighter control of curent goin, leukuge, und offset ita un инн i 
parameters: making. suitable Ka mone cricut appl” ied — tensis тамы em enm m јер АЖЫ > 
cations requiring premium performance. e речен 105 pers Bi м x 
* Уве motched +2 mV САЗОТВА (+ 5mV CA3018) — vtan تة‎ Lil ы ый Б. ы Ма ЖЫ 
APPLICATIONS BE а —— NE С 54 ЕТ * m 
'* Operation from DC to 120 MHz pee Psp [Ic laico ще | Б е Ыы E = 
е General use in — 
through VHF ran: © Wide operating current range —⸗ mem [waaka S 
4 Custom designed differential amplifiers * САЗОТВА performance characteristics controlled oden en — 
Temperature compensated amplifiers from 10р A to 10mA k ако (секое "и 
© See RCA Applicetion Note, ICAN-52% “‘Applicotion © Low noise figure - - 3.2 dB typical et IKHz — ete li — -ig 
of the RCA САЗОТВ Integrated-Circuit Transistor ® Full military temperature ronge capability — veter ә. үн 
Атау" for suggested Applications. (55 te + 125°C) [ = ГІ i 
зы Fame oor We» im al ш 
DIMENSIONAL OUTLINE —— Нема с! mL 
Dimensions In Inches ond millimeters 
— arc ate , 
x + — ТЕТИК 
E » enr = 
D — — 
* Š Yao wiwa? waw {e * 
| d — T 5 Ei мо Meer (Ea я 
„ы ГЫ камы [le 
ІШІП wem Doe tate Youur ” [а ш 2| ою 
26 — — с 
"um 5 » P 5 ЕТЕ а | om fof wf o 
w (28) ои 
жш: 
4 FEED кезем а: | sl ја 
= SS de — hus em IT fal | 
Y Y Terminal Но. 10 larernalty Fig, 1 - Schematic Diogram for CA3018 ond САЗОТВА d TU са w „= I 
^ емнен — — za NI 
informaiton furnished by КСА is believed to be accurate and ze 
gs o P emo рана er ere neen REX foie em Ди “|| » 
EX 5 of tn or other rights of IN L < 
immi denten ure in milim bory and are 0 иерйсидовегофнигли under uny patent or Рајн HE m | БЕ; 
ered from the baste meh dimenslens as тиістігі. rene » -| š ing 
E E 
CA3018, CA3018A CA3018, САЗОТВА File No. 338 
ELECTRICAL CHARACTERISTICS, (CONT'D) ——— O tar ren VOUS F I 
re темелите Ни ЗУ 
= le т 1 a 
aa... i | Ë 
voegen wine | “Ç иа |-| за A" 1 Pir ñ H 4 | 
nm H — i SE 
iyi cel ЕН = deg d 
ooi: = = E Н E 
favo Coloni ыз [ig — — | kd 
—— |w — | сре T-T- Ё EH —— ци мола каа 
pe Cet бим puce. СНИ ЕТИ Е B У а pem wana a 
— * 
Viena" | а Дада! = C 1—31- Hg, tit + 5 T СЕ 
ыо tante | ——— тыы 
Боно Ге Aten | реј | в | И Static Forward Current-Transter Fig.5 - Typical Statie Forward Current - Transfer Ral © 
T>] BD |. Retie ond Beta оно for Transistors Q, for Darlingron-connected Transisters Q3 
Gaan [Ye | EE | TT dels und да vs Emitter Corrent. ond Q, vs Emitter Current. 
тет Tante —— mom | -—| x š —— 
Can Bonwit бо ty DT Im] а [= | е SCI 
— — тъ se EN CH - " 
og р = Fe [= — H " 
сиксачеранои Cametweef со | Vor ç0 Та м (сја - š HE 
H Не 
i 3-4! 
STATIC CHARACTERISTICS Н НИ 
š 
Сила еще 
+: ит ишти 
Fig.6 - Typical Static Base-to-Emitter Voltage Fig.7 - Typical Base-To-Emitter Voltage Characteristic 
3 Choroctecistic ond Input Offset Voltage for for Each Transistor vs Ambient Temperature 
l Q) ond Q vs Emitter Current. 
$ V7] COLLECTOR- TO-EMIT TER VOLTS (vcr 
E затен ШЕ ac terete (ae 
| WE I 
{ НЕ u) - 
3 * H ЕЗ 
ч zu es 
1 ЕНЕ Н Б TUE NE 
H HI Ќе 
Е H E LA 
š H ы 
В ЕЗ 
БІНЕН EU -- لابب‎ 
аман тытала ine maer томити пас Ела curren waaren stre) 
Spee ре аға Fig.9 - Typical Stotic Input Voltage Ch istic f 
ig. 9 - Typic Input Vol oracteristie for 
Fig.2 - Typical Collector-To-Bose Cutoff Current vs Fig.3 - Typical Collector-To-Emmiter Cotofl Current vs Fig.8 - Typical Offset Voltage Choracterisfic vs — Pair (03 d qos 
Ambient Temperature for Each Transistor. Ambient Temperature for Each Transistor, Ambient Temperature Emitter Current 
18- 
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TYPICAL DYNAMIC CHARACTERISTICS FOR EACH TRANSISTOR 























































































































































































































































































































ne IF ER EERE H 1 
С сй 
даа 
I id i E A 
T 
a. zi 2 
Fig.10- Typical Static Input Voltoge Characteristic for + Ht 
Darlington Pair (0з end Qj) vs H 
Ambient Temperature | 
I e EE i 
pum m RE | ВЕ Банево сан T UI 
ішәжжу inde Farouryev inui 
TYPICAL DYNAMIC CHARACTERISTICS FOR EACH TRANSISTOR 
Fig, 13 - Forward Transfer Admittance (Ye) Fig.J4 - Input Admittance (Ye) 
ane ER | — —— 
ЖОШО? Eee | RE 
. 3 T tess a wawa — 
15 a El T а 
i il M 
Е Ва: 
t] jn 
4 
; 
M шш. 
وي‎ +i AC à АСС ا‎ N 1 | 
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Е.11(6) - Noise Figure vs Collector Current, Rg= d Ku. 


















































































































































































































































Fig. H(a) - Noise Figure vs Collector Current, — FFA Bs бона баб бавно бый 
құж pa — — 
— — 
за шетт пале 
9 £ 
Le | 
i M i 
шее wa шша 
^ ! Fig.12 - Forward Current-Transfer Ratia (је), Short- 
CERAM Circuit Input Impedance (h;,), Open-Cireuit FERRET 
—E ^ Output Impedance (hac). ond Open-Circuit — 2 
Е. (с) - Noise Figure vs Collector Current, Reverse Voltoge-Tronsfer Войо (в) Fig 17 - Тур ода сад Product (fr) 
у= ЮКП. vs Collector Current 


Circuit converts two analog quantities to frequency or period 


Circuits that produce output signals with a fre- 
queney or period proportional to one or more ana- 
log quantities find widespread use in control and 
measurement systems. 

One such circuit for converting two analog 
quantities, X and Y, into an output signal that has 
a frequency. f = kY/X or a period Т = kX/Y is 
shown in simplified form in Fig. 1. The circuit 
inputs, derived from the analog quantities, are 
current / and voltage V. 

In operation, the input current / charges capaci- 
tor C through resistor R,. When the potential of 
point M reaches that of point N, the amplifier out- IDEA FOR DESIGN 
put, initially at some positive voltage +E,, switches 
toa negative voltage—E,. This forward biases diode 
D and switches transistor Q оп. 

As a result, point N abruptly drops very close 
to ground potential, and C discharges through the 
forward biased diode. When the discharge of C 
again brings point M to the same potential as N, 
the amplifier output switches back to +E,. This 
reverse biases D and turns Q off, so the circuit is 
prepared for the next cycle. The amplifier, there- 
fore functions as a dual-level voltage comparator. 
A necessary condition for operation of the circuit 
is that the discharge time for C be very short com- 
pared to the charging time. 


It is clear from the preceding description that 
the duration of one cycle is proportional to the 
voltage V and inversely proportional to the current 
Lor 

T-Y/f-k(V/1). 

So the circuit converts either V/I to period or I/V 
to frequency. If the current / is held constant, then 
T = kV. Similarly if V is constant, f = kl. 

Under the condition 7 >> Т, (Fig. Ib), conver- 
sion error in the circuit arises only from the finite 
value of Ves for the switching transistor. Likewise, 
conversion stability depends only on the stability 
of the Vix value. If a transistor is used that has à 
Vex less than 10 mV and good high temperature 
stability, the conversion error of the circuit can 
be less than 01%. 

A complete cireuit of this type, suitable for 
practical applications, is shown in Fig. 2. Measure- 
ments have shown it to be stable, accurate and 
linear, with errors on the order of 0.1% Гог input 
quantity variations of more than 40 dB. 
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1. Snare pt АА и 
сотраге the voltages at points M and N, and switches 
output level at P each time they are equal (b). 


Егвстиомс Desian 6, March 15, 1969 








2. Two monolithic operational amplifiers are used in a 
practical version of the converter. 
































































































































































































AM \ 
L 
А File Но.339 CA3020, CA3020A 
3 ABSOLUT E-MAXIMUM RATINGS: 
Multipurpose Wide-Band Power Amplifiers C^3020 =$ DISSIPATION —— wna aay ние 
Monotithie зна САЗ020А 2 МЕТА sasana сс DW[At To = 25°C. 
= = Above Ta = 25°С............ derate linearly 6.7 mw/"C [At Te: = 25°C to Te = T 
= [Above Te = 55°C . ` derate linearly 16. 
The RCA‘CA2000 and CASADA ме мене снет, MULTIPURPOSE. WIDE-BAND E em есі изве 
jultistage, Multipurpose, Wide-Hand Power Amplifiers WER M А E EZ 65°C to 200C 
n ә single monolithic silicon chip. They employ а PLIFIERS " " 
highly versatile and stable direct-coupled сисин! con- M 
pation featuring, wide frequency range, high voltage N MAXUM VOLTAGE RATINGS et TA = 25°C 
не ition | ^ 
sn pomor guin, al bigh power ouput. These laten НГ Miltary, Industrial, The following chart gives the range of voltage which con be applied 1o the terminals 
— оиа wi med " " listed vertically with respect to the terminals listed horizontally. For example, the MAXIMUM. 
йе the CAO and CADOION «исту асы ығ. aM Commercial Emme ото voltage vange of tbe vesica terminal 1 with respi to terminal 12 ie Oe +10 valt. CURRENT RATINGS 
[cotmercial equipment. at Frequencies up to 8 MHz 
[The CA3020 amd САЗО2ОА are particularly suited for beng 
service EEE В power — ст — FEATURES ж. 
can provide a maximum power output of 1 wat нова 71 RR 
12volt DC supply with а typical power pain of 75 dn. ЭН power ири. clans үр V 1 
Tbe CA3020 provides 0.5 watt power output from а CA3020A 10 wott typ. ҮСЕ = + V. 
voll supply with the sume power gain. nds he -— cc = 
These types are supplied in hemetically sealed, TOS "мырт rane ele 
style 12-lead packages. 
w т ‘High power gain ‚78% typ. 4 
SCHEMATIC DIAGRAM FOR СА2020 AND САЗО20А Single power supply for closs B operation. 
© Os Qv with transformer — à 
CA3020 . - 310 9V 
CA3020A . Зю 12V 
® Built-in temperature-tracking voltage 5 
regulator provides stable operation over 
-55°С to *1259C temperature ronge 6 
APPLICATIONS я 
communications systems 
® Servo-control amplifiers ЫШ 
#Wide-band linear mixers 
+ Video power emplifi * 
Trans ion-line driver omplitiers (balonced ond 
unbalanced) M 
* Fan-in and fan-out amplifiers for computer logic 
circuits. LU 
е Lomp-control omplifiers 
9 Motor-control amplifiers n 
* Power multivibrator 
Фе Note 1: * Voltages are not normally 


EA3010, CA3020A 





4 Companion Application Note, ICAN 5766 “Application 
‘of CA3020 and САЗОЖА Integrated Circuit Multi- 
purpose Wide-Band Power Amplifiers!" 
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may be returned 10 ° 


4 Higher value ік for CA3020A. 





Note 2: The emitters of Qg sed Q: 
tive voltage supply thr 

fo ominai Na? should mol de оеган vnd THe 
Total device dissipation should not be exceeded 


Note 3: Terminal No.8 may be connected to terminals Nos.9, 























ушет. appearing бетен, these (етти! 
the specified Пий between all other 






























































No.339 CA3020, CA3020A 
ELECTRICAL CHARACTERISTICS AT Т, = 25°C TYPICAL AUDIO AMPLIFIER CIRCUIT UTILIZING THE 
CAID OR САЗООА AS AN AUDIO PREAMPLIFIER 
AND CLASS в POWER AMPLIFIER 
ТЕТ COND TON : 
CHARACTERISTICS зако Гакит [3 иш $; NE 
мо SUPPLY ciam 2 + 
PROCEDURE | VOLTAGE 
ғо | Voci | Voce | wv. | TP. [um [ww Í i 
биеси to Emitter > - Ги 
Deom Vilar, 0,80) | Ven ж 
pue — — = M WE 
(сыне w Enter - $ 
змон Voltage, Q wa 
Ке ' 7 
|ше Сиене, 6 £ Q; 1 OLE 
чы E ime , | 
Рей бира Cures ек 
% hek К 
[Guil Cunas, TELL * 
тоог] 8 * 
[ital Anglia 
| men Bn | ки = че 
Пе Curent Dan кс 
amie: [77] 2 
[oral Anger у 
Inout Termin Vologes. v се к 
=== ia š TYPICAL PERFORMANCE DATA: 
(O. Cu (киде) Comers: Aa Entorno! Radiator is Recommended for High Ambient Temperature Operation 
Calle mer ко 
Enter Вне кво 
сече Tem CHARACTERISTICS зүнво | сизого | соо | units 
— — эл эл 
Tatio, Qu at 3 mA и Power Supply Voltage en % 
d T) 7 — Ex) 170 
Dil. Amp. 5 15 
[uar mum Power Output Fox) m Zero Signal бшем ра а — + mA 
zi 16 16 
Sensitivity е од сайт EN w — — КО x 
eest for Ррут = 800 m8 em w [T TS ШІ 
[input Resistance PA 
— tis = Maximum Power Ойри at THD 105. 50 | 100 тт 
[ж\н e Case Sensitivity 3 “ ay 
Thermal Resistance Pre Б, 
Power Gain 9 в ав 
a heer wold lapul Resistance 55 55 ко 
pnm 
Efficiency % 55 % 
Signai-to-Noise Ratio 70 66 вв 
THO at 150 mW level за 33 * 
Test Signal Frequency from 60042 Generator ша | шш н: 
formation furnished Бу НСА Ме believed to Бе necurate nel me 
— no rT Equivalent Collector to Collector Load Resistance 130 200 a 

















partien which may terit from ile wee No license fa grated Ey 
— —— * Refer to Figs.8 through 12 foi Measurement and Symbol Information. 
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TYPICAL TRANSFER CHARACTERISTICS ZERO SIGNAL AMPLIFIER CURRENT vs DIFFERENTIAL AMPLIFIER SUPPLY VOLTAGE 


т TEMPERATURE парата 





[a 


PE DAF SAT аспан a TT 





а р mo» т * + ` * 


















































































































































| в» 5 8 В ——— 
— pre 
| MONA нота ct LM ER b. Differentia! Amplifier Characteristics 
бөз к Chorecterieies with Ryg shed ont 
` 
ZERO SIGNAL AMPLIFIER CURRENT 
ve AMBIENT TEMPERATURE 
г 
ewu 
® 
— — ма теді 
<. Орин Amplifier Charectoristies + 
ғ.“ 
$ Charecteriaties with Ryg In ситен — 
“iaia DRIVE" TYPICAL CURRENT-VOLTAGE SATURATION CURVE 
—— Tar 
3 Hi 
xe 
| Bii H 
H TERT motns 1 
H nie 
i d 
ed 5 
SH dono 
а + F 1 + MUR + » w » «© € ва 
6. Font Setup OWEN AMPLE соцастон VOLIS мау. sawi помене (ade 
за — V. Dilleental деріне Charecserities виз 
CA3020, CA30204 File Но 339 File No.339 CA3020, CA3020A 
STATIC CURRENT AND VOLTAGE TEST CIRCUIT MEASUREMENT OF INPUT RESISTANCE 
i "We wee PROCEDURES: 
в Input Resistonce Terminal 10 16 Ground (Ry ) 
— = 1. Apply desired value of V 
VES п 5 — ce 
+ i] 
г Š 2 
т e DT 
D 1 ше nea Termina! À to Ground "w 
1-PEAK E L Apply desired value of Vo, and Vor, әй S in 
ee | с — есу ™ Увс, 
чоло ре 1 2. Ment N ане бари 
"wer | * чы 
m * Adjust R for ej =e /2 
кәл — resulting valve of t Riy, 
MEASUREMENT ОГ BANDWIDTH AT -3 4B POINTS Plat 
жо we MEASUREMENT OF SIGNAL-TO-NOISE RATIO 
AND TOTAL HARMONIC DISTORTION 
à PROCEDURES: ак en 
1 svoe, wav 
Е ce, * Vec, 
== на ? E | x Sida tiet ТА еце 
ә. gard tha conulting value St ag la di 
cux] v аш o | л اک‎ ә 4 
ЕЗІ - 
] | * 
= = DIMENSIONAL OUTLINE 
| [rane me] а 
i „ pon 
x |7 іше 
тө те =~ 
ШАМ POWER OUTPUT, CIRCUIT EFFICIENCY. SENSITIVITY, AND TRANSDUCER POWER GAIN А vand ЕЗ 
i Morimum-Signel DC Current 0, i — “an 
ait айну. Sens gane 
—— тт 
' * сы m 
1 — 
M in the output of the ри 
—— 
е 2 Record resuiting value of Icc, има loc, im mA ss w 
Ы PROCEDURES. 
Signal-te-Hoise Ване. ка 
L Close $, — 
x шау 
7-1 SUI 
Vester “есес, DIMENSIONS IN INCHES AND MILLIMETERS 
where Pour їз im watts, Voc, and Vee, are im 4. Open S, and record resulting value of eyy in ЯН ax Mere dor apieni emer чото 
Tele, emi cc, amd ler, sel in ерид. э, * 
за mV (me) required Le Step 1 2 — 
s cd un 5. Signal-to-Noise Ratio (Бун) = 2019610 
PROCEDURES: б. Cateutate Teansstucer Power Gain (С) ішін an — 
Signal DE Currant Drei — жыйа 
wired Vale. nf. Vee rm Total Hormente Distortion 
Рн 1 Clone 5, and Sy: open $3 





2. Apply desired values of Veg: жай Veg. 
3. Adjust epy tur desired leve 


sc, ана ler. е mA 
ge, ste, 


эз Zern-Signol DC Current Dram! ter ойрыг power 


4. ecard Total Harmonie Distortion (THD) ќа 5 
көл? 
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ELECTRICAL CHARACTERISTICS T, - 25°С 



































































































































тет TYPICAL 
| = am CHARACTERISTICS 
| = TYPE CA3028 UNITS GURVE 
E те T» w] 
25 E 
FEATURES Ed E a & 
® Designed for use in Communications Equipment ond Radio Receivers 2 ч 
т 
| lonced Differential Amplifier Configuration with Controlled Constant-Corrent Source 2 Zi ^ 
to Provide Unexcelled Versatility 
© Single-ended operation -- only one power supply required is = | m á 
® Орега! from DC to 120 MHz * = = - 
из 
APPLICATIONS 
EPa TOS 1 
© IF Amplifier (Differential or Coscode) © Mixer E] F 
E ne 
Converter in the Commercial FM bend * Oscillator 2. ы 
© Limiter E E - P 
* Companion Application Mote, ICAN 5337 “Application of the RCA CA3028 Integrated з € 
Circuit Amplifier in the HF and VHF Ranges”. This note covers characteristics of = Il p 
different operating modes, noise performance, mixer, limiter, end amplifier design 
considerations. 06 +116. Жын es | 
ч asses | - »; 
DIMENSIONAL OUTLINE 00-0 | - 1 
a ог: 0.01 - 40.0002 | - -— n 
EET] u 
тə 
“ — | = 5 
0 «008 = m “ 
° Irma m 
57 = | [3 
+ F ы. 
© =} = Log 
» z 1м 
Fig. 1- Schematic Diagrom for CA3028. a 2 “ç | ww 





























(neon еліні by RCA ie believed to pe чес» ам 
labia. However, no renpanai —— 55 































































































































пета or other таш of tài 
partien ven Say vee hou Да өзе: Ко ісекер бе ranted бу 
implication or othsewise under any patent or patent rights of RCA, 
mu = 
RADIO CORPORATION OF AMERICA "w слу = 
ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N. = 
ABSOLUTE-MAXIMUM RATINGS: DEFINITIONS OF TERMS TEST CIRCUITS AND TYPICAL CHARACTERISTICS 
DISSIPATION 300 98 Input Bias Current [BEFEREHTIA аал нги соята 
тин " soc The, zage value (теі he ше) of the currants 
> venen M Сө HS C пра minax when Ве quiescent operating voltages 
— 1. 268 Cte 200 C Ой итен» we el 
INPUT SIGNAL ` * ЧУЕ aad sn 
доите Veloge ot Сәтен Шене ot Т = 25°C: Ta mage (dt) wawa of та Gamat in ot lt ай. 
Voltage or current limits shown for euch terminni can be 
зо undar the подем voee o char circuit condi AGC Bios Current 
j ‘The current dram by he device trom the AGC-voltage source, at 
maa ера 70 
Positive ond Megorive DC Supplies) Device Dissipation 
The tola power diain of he device ми no signal applied and no b Ter 
(OR CURRENT) CONDITIONS. sl led ur — жанышына REE GAR 
TERMINAL, UMTS бё» mom 
TERMINAL EV Pas o пе иа ити deter e te outou ar De ee Fig. 3b - Input Bios Current vs Ambient Temperature. 
1 Noise Figure © 
ME | Mal “source the noine power ва рй source aln, Ва 
а | Spa owca иеше а generator of mero ийине имез 
: Wb De mace поза 
а | Voltage Goin 
4 | me ratio oF the change in output voltage 
| sh respect i 
я? | тый wa respect 
а | там 
ы AGC Range 
2 | me total cunga ta 
4 | Ghee ich Ray he schend yoo 
М de voltage о me AGC mrt terminal 
я 
H Fig.4u - АСС Bies Current Test Circuit (Differentiol- 
‘Amplifier Configuration). ‚рш дауы Лик. Эш, | 
z TYPICAL CHARACTERISTIC — 
0 q —— Fig.4b - AGC Bios Current vs Bias Volts (Terminal No.7). 
E А 
à Lt 
“ 3 
= H 
А Е 
к oo 
a 
ч E ыы 
pum 
Fig-2e - Quiescent Operating Current Test Fig.2b - Quiescent Operating Current vs - Device Dissipotion Test Circuit 
Circuit for CA3028. Ambient Temperature. Fig.5 - Device Dissipation Test Circuit. 
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TYPICAL NOISE FIGURE AND POWER GAIN TEST CIRCUITS AND CHARACTERISTIC 


— 
— КАА РАЊЕ (74 5255C 
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TEST CIRCUIT AND TYPICAL CHARACTERISTICS 


AMBIENT TEMPERATURE ПУ 25 "C 
|nc соестоя iens мало (ано 

















: — | 
. : Ж Е 
т š = M 
"m H 
07 š 



























































À Fo мож ne TEST 
Fig.60 - Power Gain and Noise Figure Test Circuit 
(Cascode Configuration) for CA3028. 








Fig 65 - Power Goin vs Frequency (Cuscode 
— Coafigurotion) 
Sun Та ent 
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эс постон SUPPL vocis Nec 
Fig 7o - Power Goin ond Noise Figure Test Circuit 
و‎ (Differentiel-Amplitier Configuration) for CA3028 
{Terminal No.7 Connected to Veç). 
ERTL жілігін eren 
TTS 
* 
eer 
%- | 4 T ко u ІЗ 
— — oe coukteron st VOLTS ae? 
Fig.7b - Power Goin vs Frequency (Differential. Fig.7c - 100 MHz Noise Figure vs Collector Supply 
Amplifier Configuration) Voltage (Differeatial-Amplifier Configuration) 
-6- 
TYPICAL ADMITTANCE PARAMETERS 
[pe VENE TAL — — 
—— — 
бетон жатат чо пои 
Re eee 
| 
=] 
1 
| 
i | 
ç 
5 ko 5 9 Ш 
venter i we —— 
Fig.12 - Forward Tronsodnittance (Ү у) vs Frequency — Fig 13. Forward Tronsadaittonce (Y ]) vs Frequency 
3 (Cascade Configuration). (Differential-Amplifier Configuration). 
posite — — 
k'u w pucr 
* imme аз H COLLECTOR SUPPLY VOLTS (vech -+9 g 
" СВЕТА о лен | ||, Í 
| 18 í 
LH (2 fo „Р 
ў Boy} [- š 
i и - t- ] i 
tt del 18 š 
š 
НЕ А | (ЕН Р 5 
ШИШ LEA u 15 а 
——— ——— 
Fig.14 - Output Admittance (Y 23) vs Frequency Fig.15 - Output Admittonce (Үҙ)! vs Frequency 
. (Cascode Configuration). (Differential Amplifier Conligorotion) 


TYPICAL POWER OUTPUT TEST CIRCUIT AND CHARACTERISTIC 
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Сл, + 
POSITIVE ос mlas VOLTS ON TERMINAL Мт 


Fig.7d - Power Gain ond Noise Figure Test Circuit 
(Ditlerentio!-Amplitier Configuration). Fig.Te - 100 MHz Noise Figure ond Power Gain vs Bose 
to-Emitter Bios (Terminal No.7). 
TYPICAL ADMITTANCE PARAMETERS 
— — 


КАТАП 
Ep qd 


ТЕ 
1 








c 
етнос Пена 

















s 
Гея 





ا 


—— RS EE 
rmeoueney una 








2/ 
ча | 
































— — 


Кенет 


















































Fig.9 - Input Admitronce (Y 1j} vs Frequency (Differentiol- 
Amplifier Configuration). 

















































































































CETTE тозим inven 





Reverse Tronsodmitiance (¥ 12) vs Frequency 


Fig. R. Tronsodmittonce (Y | у) vs Fi 
—— 9.11 - Reverse сє (Yy) vs Frequency 


(Differentiol-Amplifier Configuration). 


TEST CIRCUITS AND TYPICAL CHARACTERISTICS 


TEMPERATURE (ry 
T ae 





Fig-Vo - Transfer Choracteristic (Voltage Gein) VT VOLTS Len | 


Circuit (10.7 MHz) Coscode Configuration. 





Fig. 17b - Transfer Characteristics (Coscode 
Configuration), 
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ENT rt оле олан 
— TEMPERATURE Ta вто 





Fig. 17e - Transfer Characteristic (Voltoge Сет) Test = 


Circuit (10.7 MHz) Differential-Amplifier 
Configuration 


5 
UT VOLTS б) 


Fig. 17d - Transfer Chorocteristics (Difterentiol. 
‘Amplifier Configuration). 
[OFFERENTE амо соме Gun EHE 


|меғит TEMPERATURE (Ta) "Pac 
[COLLECTOR SUPPLY МА әре) 
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FREQUENCY We 


Fig.16b - Output Power vs Frequency 
500 Input ond 500 Outpot 
(Differential-Amplifier Configuration) 


Fig. 16a - Output Power Test Circuit 
for CA3028. 
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3474 за ею о 
DC BIAS VOLTS ON TERMINAL мат 
Fig.18a - AGC Range Test Circuit 


(Differential Amplifier). Fig.18b - AGC Choracteristies. 
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Semiconductors 


BOX 955 + PHOENIX, ARIZONA 85001 





MONOLITHIC OPERATIONAL AMPLIFIER 


. .. designed for use as a summing amplifier, 
integrator, or amplifier with operating char- 
acteristics as a function of the external feed- 
back components. 


Vt OF GOLEAD ОН 













+ NON 
INVERTING 


Avo. = 74 dB typical 
® Large Output Voltage Swing , (е) , 
typically + 5 V @ + 6 V Supply CET 
е Low Output Impedance i 
7.» =25 ohms typical 
* High Slew Rate 
typically 4.5 V/ys 


MAXIMUM RATINGS (т. 25°C unless otherwise noted) 


[mm ——— l| & | а | à | 


Power Dissipation (Package Limitation) 
Metal Can 
Derate above 25°С 4.6 
Flat Package 500 
Derate above 25°С 3.3 


Plastic Package 400 
Derate above 25°C 3.3 


al 


€ € e е е е ө е е ө ө ө ө ө е өө ө ө O 0 ө ө о е е е ө ө ө ө ө ө ө ө ө € ө ө ө ө ө ө 


v- 
FIGURE 1- EQUIVALENT CIRCUIT BOTH TYPES 





Operating Temperature Range* 0 to +75 





Storage Temperature Range 
Metal Can and Flat Package 
Plastic Package 


-55 to +150 
-55 to +125 





FIGURE 2- MC1430 (STANDARD INPUT) 


FIGURE 3— MC1431 (DARLINGTON INPUT) 


MOTOROLA Semiconductor Products Inc. 
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МЄ 14 ЗО 
MC1431 
OPERATIONAL AMPLIFIER 
INTEGRATED CIRCUITS 


MONOLITHIC 
SILICON EPITAXIAL PASSIVATED 


JUNE 1967 — DS 9057R1 
(REPLACES DS 9057) 





> % 
/ TO-91 
CASE 71 CASE 72 
10-PIN METAL CAN 10-PIN FLAT PACKAGE 
6 SUFFIX F SUFFIX 


0045 


00% 
oo 1 0 
0019 *| 7| [^ 
Г. 3 | 1 | 
0250 
мін 
! 
020 
0260 





|, | 
0003 0030 
0006 0070 





Lead 1 identified by color dot 
or by shoulder on pin. 


Pin 4 connected to case 


All leads electrically 
isolated from package. 


PIN CONNECTIONS 
Schematic K BH C D E F G H J K 
"FP'&hG'Pks. 1 2 3 4 5 6 7 8 9 10 
"P" Package 4 6 8 7 1112 13 14 1 2 © 


ТТІ 













0035 ТҮР RAD 
MECHANICAL INDEX POINT CASE 93 
u UNIBLOC* PLASTIC 
y PACKAGE P SUFFIX 
0240 
020 TOP VIEW 
0.070 
m SEATING PLANE 
7^ DRAFT 
озю (= 1 
ТҮР 


0062. 
ТҮР 





(3) This dimension is measured at the seating plane. 
@ A insulating standoffs are provided. 


A SUBSIDIARY OF MOTOROLA INC 








MC1430/ MC1431 


ELECTRICAL CHARACTERISTICS (+= +6Vac, v-— бус, Ta — 25°C unless otherwise noted) 














Characteristic Definitions* Characteristic 





Open Loop Voltage Gain 

















MC1430 
T MC1431 
ма MC1430 
MC1431 
Opes Loop Bandwidth 
по roll-off capacitance) MC1430 
MC1431 
Output Impedance 
(f = 20 Hz) MC1430, MC1431 
пра Impedance 
f = 20 Hz) MC1430 
MC1431 
Output Voltage Swing 
(1000 ohm Load) MC1430, 
Ç 4 Input Common Mode Voltage Swing 
MC1430 


MC1431 


на „бон 


š Avo = ге Common Mode Rejection Ratio 
in MC1430 
у ХЛ (М, = Аусм — Avot мс1431 





Tnput Bias Current 
— ) MC1430 
(ь ы; MC1431 





Input Offset Current 
dp = Ñ B MC1430 
о 


MC1431 





Input Offset Voltage 
MC1430 


MC1431 





DC Power Dissipation 
(Power Supply- *6 V, Vout = 0) 





Input Offset Voltage 
+15°С MC1430 
дос 
+759C MC1431 
00C 








Г] *All definitions imply linear operation (Vio = 0) 








FIGURE 4 — NORMALIZED ОС OPEN LOOP TRANSFER CHA 
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—MC1430 
—MC1431 




















a 
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е 
га 
Е 
е 
5 
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5 
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-3 2 < 0 +1 +2 +3 


Vi, INPUT VOLTAGE (mV) 


MOTOROLA Semiconductor Products 
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RECOMMENDED OPERATING 
CONDITIONS 


1. For High Slew Rate use Circuit A, Figure 9 

2. For Minimum Noise use Circuit B, Figure 9 

3. For operational stability Power Supply decoup: 
ling should be employed at all times. 

4. Self Biasing network used to hold output voltage. 
less than +1 volt dc (quiescent) 


во VVV Ї VVV ОЕ 
100 КО. 10к? 


T 1000 





























p= 





MC1430/MC1431 


FIGURE 5 — VOLTAGE GAIN versus FREQUENCY 
(Rolloff Applied To Output Amplifier) (Койо Applied To Input Differential Amplifier) 
т т . 





























Ay, VOLTAGE GAIN (dB) 
в 


Ay, VULIAGE uni uur 
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0.1 100 1000 
FREQUENCY (kHz) FREQUENCY (kHz) 
FIGURE 6 — OPEN LOOP VOLTAGE GAIN versus FREQUENCY FIGURE 7 — VOLTAGE GAIN 
(Войо Applied To Input Differential Amplifier) versus MINIMUM ROLLOFF CAPACITANCE 


MC1431 
CIRCUIT A: MC1430 


Ay, VOLTAGE GAIN (dB) 
Ay, VOLTAGE GAIN (dB) 








Bm > д 


ашк. 





NI 
NU 
NIN 


0001 001 01 01 123570 0.1 1 235710 100 1000 10,000 
FREQUENCY (MHz) C, CAPACITANCE (pF) 











= ES 
жеш 
Кк 








е ee е е ө ө eee (А) MOTOROLA Semiconductor Products Inc. 
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MC1430-MC1431 
C=O. pF 




















MC1430-MC1431 
Cı = 0.05 uF 















Vo, MAXIMUM OUTPUT SWING (VOLTS p-p) 





Vo, MAXIMUM OUTPUT SWING (VOLTS p-p) 




















01 01 10 23 5710 





FREQUENCY (kHz) 


FIGURE 9 — SLEW RATE versus ROLLOFF CAPACITANCE 




















01 01235710 10 100 
FREQUENCY (kHz) 


FIGURE 10 — OPEN LOOP VOLTAGE GAIN 





























































































100 76 
ТР ШІ. 
AW 
> CIRCUIT A 5 
ч ШУ | 
3 C зау Ot n MC1430 
2 L 0--[—-\- [Sur 
10 е dt CIRCUIT 
š 05у В 73 
Е мо 
a 1, At 50 ns = 
= NC1430 1- n | 8 n — 
Š p CIRCUIT A 1 = 
= © E С = 
Е | з n MC1431 
= Ë 
š MC1431 = 
т CIRCUIT B с 
И + n 
2s MC1430 
CROUTB У киш 
001 - Ы 
105ү в 
w LHE 
3098 0.05 pF 67 | 
tat) < 50 ns с 1 
обоо! E TIT жасы сай en | 
001 т 91 10 2 3 5710 0 25 50 15 


С, CAPACITANCE (uF) 


TEMPERATURE (°C) 


(М) MOTOROLA Semiconductor Products Inc. 
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kom ge) (е) BM. 
Semiconductors MC1435 


BOX 955 « PHOENIX, ARIZONA 85001 


DUAL 
OPERATIONAL AMPLIFIERS 
INTEGRATED CIRCUIT 





MONOLITHIC DUAL OPERATIONAL AMPLIFIERS 

. . . designed for use as summing amplifiers, 
integrators, or amplifiers with operating char- 
acteristics as a function of the external feed- 
back components. Ideal for chopper stabilized 
applications where extremely high gain is 
required with excellent stability. 


MONOLITHIC 
SILICON EPITAXIAL PASSIVATED 


AUGUST 1967 — DS 9085 





Typical Amplifier Features: 
High Open Loop Gain Characteristics — Ayo, = 7,000 

















° 
е Low Temperature Drift — +10 u V /°C 
@ Large Output Voltage Swing — +3.6 V typ @ +6.0 V supply 
@ Low Input Offset Voltage — 1.0mV uS EIN 14-PIN 
е Low Input Noise Voltage — 0.5u V G SUFFIX FUE САВЕ © ) 
(CASE 71) CASE 83(T0-86) 
ons 
MAXIMUM RATINGS (т, = 25°С unless otherwise noted) за Гела 
|” MAX 
Rating ‘on | LA 
Power Supply Voltage 
Differential Input Signal шш v 
ЩЕ т” 


Common Mode Input Swing 





Output Short Circuit Duration 





Power Dissipation (package limitation) 
Metal Can 
Derate above 25°C 
Flat Package 
Derate above 25°C 
Plastic Package 
Derate above 25°C 


Operating Temperature Range* 





Pin 7 connected Lead 1 identified by 
to case color dot or elbow 





Storage Temperature Range T 
Metal Can and Flat Package -65 to +150 
Plastic Package -65 to 4125 


*For full temperature range (-55°C to +125°C) and characteristic curves, 
вее MC1535 data sheet. 


All leads electrically 


isolated from package. ^ 


e 








UNIBLOC* PLASTIC 
PACKAGE P SUFFIX 
(CASE 93) 


CIRCUIT SCHEMATIC EQUIVALENT CIRCUIT 


0035 ТҮР RAD 
MECHANICAL INDEX POINT 


































pae «е 
ELA. 0.240 
— NL d қ» ТОЧЕН 
| — — 
+ ° а Т 
meuri "99 چ‎ 0070 
(2)8: OUTPUT 1 UTPUT 1 0750 MAX 
о 13(5) INPUT 1 -o13(5]| г 0 
vt 0200 Т 
TRR у- (7 — onie с 
OUTPUT 2 (ool OUTPUT 2 | 
° 171 INPUT 2 A - Қ?) | 
- (Ово (905 | 0.150 
INPUT 2 | (ду b oost L b Е r! MIN 
0.100 0.01! 
ТҮР 0023 
400 REF 
43 28 ТА (3) This dimension is measured at the seating plane. 
INPUT (3) 4 insulating stand offs are provided. 
LAG 2 Pin 7 is connected to substrate 
43 8) € terminal is oin number tor plastic is atV— i 
INPUTLAG2 OUTPUTLAG2 Numeri branen E pin homer te sq Пат за lame peste. and is at V potential 
—— 
хета “Trademark of Motorola Inc. 
MOTOROLA Semiconductor Products Inc. A SUBSIDIARY OF MOTOROLA INC 
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ELECTRICAL CHARACTERISTICS (Each Amplifier) (V* = +6.0Vdc, V = —6.0Vde, T = 25°C unless otherwise noted) 











































































































































































Characteristic Symbol Typ | Max Unit 
Open Loop Voltage Gain Ауот, w/v 
(т, = 0°C to +75°C) "oe Š а 
Output Impedance = ко 
(t = 20 Hz) - 
Input Impedance Zin E ко 
(t = 20 Hz) 
Output Voltage Swing v г. 
(В| = 10 ко) out Ё р-р 
P 5 а 
Aven = Ви Input Common Mode Voltage Swing CM, Е — 
i Mode CM, Е ав 
Соттоп Rejection Ratio " 
Оӊ = Avem – Avon. SN e rej > 
Input Bias Current x | HA 
— 5.0 
114% (т, = +25°C) 
hx j^ (со 10 
Input Offset Current lo uA 
(571-75) 0.5 
= E, T, ча 1.5 
Шо= 11 Ta = 0°C) 
40-11-14, ТА =+15°С) 1.5 
Input Offset Voltage Vio 
(T, = 25°C) Rg = 509 
(т, = 0°C to + 75°C) 
Step Response 
Gain = 100, 30% overshoot, tí 
R = 4-7 KR, Ry = 470 ко, "а 
Rs = 150 @, C, = 1,000 pF av © 
Gain = 10, 10% overshoot, t 
R = 47 kQ, R, = 470 ко, “а 
В,-410,С,-0.01иЕ ду D 
Gain = 1, 5% overshoot, ie 
\ OVERSHOOT = = 
Сиена) ve Ry = 47 KQ, R, = 47 ко а 
SENATE Е ü 
i Rg = 4.79, C, 20.1 uF AME D 
Average Temperature Coefficient of 
Input Offset Voltage TCyio uv/"c 
(Rs = 509, T, = 0°C to +75° C) 
Average Temperature Coefficient of TC so nA/°C 
Input Offset Current 
(т, = 0C to 475°C) 
DC Power Dissipation Pp mW 
(Power Supply = + 6.0 V, Vout = 0) 
—A— ve sensmviryes | Positive Supply Sensitivity gt 50 nV/V 
ҮҮТ а (V constant) 
- Negative Supply Sensitivity S T nV/V 
= v (V constant) 
MATCHING CHARACTERISTICS 
Same characteristic definitions Open Loop Voltage Gain Agori — Қ ав 
ав shown Гог each amplifier above. BET — — nk 
Input Offset Current Tor oa ` ПА 
Average Temperature Coefficient ТС ог TCrio2 1 nA/°C 
Input Offset Voltage Tiar ion " mv 
Average Temperature Coefficient LOS US u/c 
| Viol 102 
Channel Separation (See Fig. 10) е u 
(f = 10 kHz) азы ав 
‘out 2 








@ AV dt = Slew Rate 


MOTOROLA Semiconductor Products Inc. 
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TYPICAL OUTPUT CHARACTERISTICS 
V* = 46.0 Vdc, VT = —6.0 Мас, TA = 25°С 


FIGURE 1 — TEST CIRCUIT 





*MC1435 Е and P only. 





































TEST CONDITIONS OUTPUT 
NOISE 
UNO | “мю. | CAN aj | сию | пуш | men | vem) 
2 ' 100 470k 1,060 150 0 17 
ТА or 100 470k 0 ж 510 21 
? { 10 470k 10,000 47 0 1.0 
2А ог 10 410k 0 oo 5,000 2.1 
3 { 1 47k 100,000 41 0 E 0.12 
3A or 1 47k 0 со 50,000 046 
3 1 100 470k 1,000 150 0 17 
lor 100 470k 0 со 510 21 
2 10 470k 10,000 47 0 10 
or 10 470k 0 © 5,000 21 
3 | 1 47k 100,000 47 0 0.12 
o 1 як 9 ж 50,000 0.46 
4 1 | AVOL ж 1,000 150 0 8.1 
or AVOL ж © 510 81 
2 Avot oo 10,000 47 0 55 
or AVOL ж eo 5,000 5.5 
3 AVOL со 100,000 47 0 44 
or AvOL Lad 0 © 50,000 44 














FIGURE 2 — LARGE SIGNAL SWING 
versus FREQUENCY 


Vout OUTPUT VOLTAGE SWING, (Vp-p) 





1.0k 





10k 
f, FREQUENCY (Hz) 
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PIP 








1 ЯШ 





= k 


том том 


FIGURE 4 — OPEN LOOP VOLTAGE GAIN 
versus FREQUENCY 





! 
i 
| 





Qi 
MI 



































Pi 


100k 


f, FREQUENCY (Hz) 














М. lq 
ШЕ 





40 


20 


Ay, VOLTAGE GAIN (98) 


= | 
ІШІ 
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100 ток 10k 100k 10M 
f, FREQUENCY (Hz) 
FIGURE 5 — INPUT OFFSET VOLTAGE 
versus TEMPERATURE 


AVio INPUT OFFSET VOLTAGE CHANGE (mV) 








(ШШШ 





10M 



































* +20 
Ta, АМВТЕМТ TENPERATURE (°С) 


+40 


+60 





+80 


"гегеееееееееееее (А) MOTOROLA Semiconductor Products 
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FIGURE 6 — VOLTAGE GAIN versus FIGURE 8 — POWER DISSIPATION versus 
POWER SUPPLY VOLTAGE POWER SUPPLY VOLTAGE 
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ы ЕҢ. 34 
E: 7 SAFE OPERATING AREA SSN [-25 
5 в T REDUCED TEMPERATURE ва 
га 15 
Sz 
55 100 
CP U 7 7 / И Ж 
as £ ССС < T 125 
+ z E: 
50 E 3 
FIGURE 1 — COMMON MODE SWING versus š 4 z 
POWER SUPPLY VOLTAGE 2 = 
50 е Eout QUIESCENT = 0V 
š 
40 не; 




















SWING (VOLTS) 
ра 
= 





A | 
ј SAFE OPERATING ВВ 








CMV, COMMON MODE VOLTAGE 


== 


206 
10 AT ANY TEMPERATURE 
0.5 
20 T ñ 8.0 10 12 30 40 50 60 70 80 90 10 
V and V7, POWER SUPPLY VOLTAGE (VOLTS) V* and V^, POWER SUPPLY VOLTAGE (Мас) 


FIGURE 9 — OUTPUT NOISE VOLTAGE 
versus SOURCE RESISTANCE 
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FIGURE 10 — INDUCED INPUT SIGNAL 
(CHANNEL SEPARATION) versus FREQUENCY 
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z 
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Š 
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z INDUCED INPUT 2 
а SIGNAL (е ing! Valdo) = оу 
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Induced input signal (V of induced input signal in amplifier #2 
per valt of output signal at amplifier #1) 





ings 








Жы mein 1 
Cautz ~ Ping X Ag, where e hutz В the component of 


out: " due only to lack of perfect separation between the 


f, FREQUENCY (Hz) 1wo amplifiers. 
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Semiconductors 


BOX 955 » PHOENIX, ARIZONA 85001 





MONOLITHIC OPERATIONAL AMPLIFIER 


. . . designed for use аз a summing ampli- 
fier, integrator, or amplifier with operating 
characteristics as a function of the external 
feedback components. 





e High-Performance Open Loop Gain Characteristics 
Avo. = 45,000 typical 


е Low Temperature Drift — +3 „\//°С 


« Large Output Voltage Swing — 
+14 V typical @ +15 V Supply 


е Low Output Impedance — Z,, = 150 ohms typical 
MAXIMUM RATINGS (т, = 25*6 unless otherwisn not) 
Rating 








Power Supply Voltage 





Differential Input Signal 





Common Mode Input Swing 





Load Current 


Output Short Circuit Duration 





Power Dissipation (Package Limitation) 
Metal Can 
Derate above 25°C 
Flat Package 
Derate above 25°C 
Plastic Package 
Derate above 25°C 


Operating Temperature Range* 0 to +75 





Storage Temperature Range 
Metal Can and Flat Package 
Plastic Package 


-65 lo +150 
-65 to +125 














MOTOROLA Ser -onductor Products Inc. 
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ІМЕС17ОФ<> 
OPERATIONAL AMPLIFIER 
INTEGRATED CIRCUIT 


MONOLITHIC 
SILICON EPITAXIAL PASSIVATED 


JUNE 1967 — DS 907081 
(REPLACES DS 9070) 























10-99 10-91 
СА$Е 96 СА$Е 72 
6 SUFFIX F SUFFIX 
0335 0045 
nm 0370 Т ar + ми 
DIA 
ue a | 
өю Ше 
= 020 o 
0040 S 
um 0500 MIN 92% 
0019 
B EN T 
0% 
0030 
REF 
| 14 
EEEN 
сіл ІШ 
0003 0.030 
00% 0.070 


Lead 1 identified by color dot 
or by shoulder on pin. 





All leads electrically 
isolated from package. 


Pin 4 connected to case. 





PIN CONNECTIONS 














Schematic. A cB D'E Е а В 
“б” Package пай ми 6 а а 
^F" Package 254 N 6 Z B 9 
"P" Package 94 5 6% Ө 1: 11 12 





*Pin 7 is electrically connected to substrate and V7 


CASE 93 
UNIBLOC* 
PLASTIC PACKAGE 
P SUFFIX 


0035 TYP RAD 
MECHANICAL INDEX POINT 


TOP VIEW 





r SEATING PLANE 


— — 0.750 MX —— 








@ This dimension is measured at the seating plane 
(0) 4 insulating stand offs are provided. 
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MC 1709C 


ELECTRICAL CHARACTERISTICS (v+ = +15 vac, V- = —15 Мас, Ta = 25°C unless otherwise noted) 





Characteristic Definitions (linear operation) 








Pout 
Mo = 2 

















Characteristic Symbol Min | Typ | Max Unit 
‘Open Loop Voltage Gain Ayob 
(Ry=2 ко V ut = +10 V, 15,000 | 45,000 | - 
ТА“ 0°C to +75°C) 
‘Output Impedance г 
(f = 20 Hz) -= - 
Input Impedance Zin 
(f = 20 Hz) 50 
Output Voltage Swing fa 
(R, = 10 ka) +12 
(Ry = 2 ка) +10 





Input Common Mode Voltage Swing CMV, 





Common Mode Rejection Ratio см 











+ 
50%. 
UT 
" 
J 
A00 ту к, 
DM on 
vox 1 
Соини с 
SLEW RATE 











48.0 
Input Bias Current - 
14 +1% \ (T, = 429°C) 
ъ= о°с) 
2 (TA = 
Input Offset Current 
Go * 1 71 y 
Oy, 71171 TA = 0 С) 
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Step Response 
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TYPICAL OUTPUT CHARACTERISTICS 


FIGURE 1 — TEST CIRCUIT 
V+ = +15 Vde, V- = —15 Мс, Ta = 25°C 
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FIGURE 2 — LARGE SIGNAL SWING versus FREQUENCY 
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FIGURE 5 — POWER DISSIPATION 
versus POWER SUPPLY VOLTAGE 
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FIGURE 8 — INPUT OFFSET VOLTAGE versus TEMPERATURE 
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FIGURE 6 — VOLTAGE GAIN versus POWER SUPPLY VOLTAGE 
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FIGURE 9 — INPUT NOISE v+ versus SOURCE RESISTANCE 
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Van Dam Elektronica, Snellemamstraat 10-11, Rotterdam-noord 
telefoon: 010-240812-243497, administratie: 010-245516. 
Postgiro: 295550 Bank: AMRO-bank, Middellandstraat, R'dam. 
Postorders en correspondentie aan: Postbus 3149 te Rotterdam 


Van Dam Elektronica, Reguliersgracht 105, Amsterdam, telefoon: 
020-248967. 


WIJ ZIJN ОР MAANDAG GESLOTEN t n 


Prijzen van de genoemde componenten: 
+ 
























20415 (dual NPN transistor) ..... дивана на АБИ: „2 GS 
2N4905 (PNP, complementair met de 2N4914) ..... . 24,15 
244914 (NPN, complementair met de 21905) verrassen ess 4 . f 15,50 
2N3789 (PNP, complementair met de DESTIN), едена а «45% . f 46,75 
2N3713 (NPN, complementair met de 2N3789) .... Я . 7 25,00 
108T2 (NPN power 175 watt) ағыта ага» f 59750. 
10972 (NPN power 175 watt) ...... — A —M wavasessennene fey oo 
CA 3000 (Nifferentiaal versterker met constant stroombron) wee Ted 
CA 3012 (Opgenomen in Technische Documentatie deel 2, blz. 14-19) f 10,50 
CA 3018 (Darlington transistor met 2 x NPN) ..................... F 12,25 
CA 3020 (Audio versterker) ........................... PAT DORE —— 
CA 3028 (Breedband differentiaal versterker met stroombron) а ? 8,00 
MC 1450 (Operationele versterker tot ruim 10 MHz) ... a À 27.29 
МС 1435 (Dubbele operationele versterker tot 10 MHz) ....... « f 59,50 
MC 1709 (= uA 709, RE709, TOA 109) operationele versterker . е f 10,00 
SN72709EN (zie T.D. 1969 deel 5 blz. 9; speciale uA ТОЯ) audis afs 9,00 
МО 1459 (Oversturings- en kortsluitvaste uitvoering MC 1709) zene 7 19490 


Voor verscheidene van bovenstaande geïntegreerde schakelingen is een spe- 
ciale prijsnotering bij afname van 10, 25, 100, 250 en 500 stuks van toe- 
passing; onze verkoopafdeling zal U hierover nader kunnen informeren. 


Voor bovenstaande produkten worden ook diverse soorten montagematerialen 
geleverd, o.a. insteekvoeten. Voor een overzicht van de leverbare voeten 
verwijzen wij U naar Technische Documentatie 1969 deel 5-6 blz. 56. 


Alle prijzen zijn incl. 12% B.T.W.; prijswijzigingen strikt voorbehouden. 


In ons leveringsprogramma zijn ook opgenomen: 


= onderdelenpakketten voor audio versterkers van 3 watt tot 90 watt. 

= onderdelenpakketten voor digitale apparaten. 

= connectors, IC-voeten, duimwielschakelaars, printplaten, enz. 

= onderdelenpakketten voor elektronische circuits in auto's (o.a. 
intervalschakeling voor ruitenwisser en thyristor-ontstekingen. 

= weerstanden (kool en metaalfilm), condensatoren (metaal papier, 
polyester), elco's fabr. Rifa. 

= keramische condensatoren. 

= montagekasten en montagematerialen. 

= pluggen, chassisdelen, knoppen, schakelaars, indicatielampjes, 
montagedraad, wikkeldraad, koelplaten, isolatiematerialen, enz. 

= universeelmeters en paneelmeters fabr. Hansen. 

= circa 100 verschillende technische boeken over vele onderwerpen. 

= luidsprekers van o.a. Audax, Kef, Philips, Isophon. 

= gemonteerde en afgeregelde FM bouwstenen fabr. Górler. 

= transistoren, thyristoren, triacs, fets, dioden, zenerdioden, 
bruggelijkrichters, geïntegreerde schakelingen, UJT's, tunnel- 
dioden, triggerdioden, enz. van bekende fabrikanten als I.T.T., 
Texas Instruments, Е.С.А., Motorola, Semicron, Philips, Siemens, 


enz. -36- 








